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* HE Settled Portions of Canada are perfectfy natural to grass, which is the basis of food for the dairy ; all kinds 
of grass flourish within its borders. If the winters of Canada^are long and severe, requiring careful housing of stock, 
the short summers are hot and stimulating to vegetation, and are more abundantly supplied with refreshing showers 
than are the longer summers of lower latitudes. All these conditions conspire to force a rapid and luxuriant growth of forage 
plants, which makes them succulent, sweet, rich and tender, and easy of conversion into larger yields of high-flavored milk. 
With a plenty of such food, a salubrious climate and an abundance of pure running water, Canada furnishes a natural home 
for the dairy, and one that is nowhere excelled on the continent. 

But while the character of dairy products is moulded, to some extent, by peculiarities of soil and water, and by climatic 
nfluences, variations from these causes are slight, in comparison with variations due to difference of sMll in ma/nufactv/re . 
The natural advantages, while essential, are not alone enough to guarantee success ; more depends upon the manipulation 
of milk into desirable fori^s of human food. The history of the Canadian cheese industry furnishes a good illustration of this 
fact. In its early years, with the best of milk, it straggled at the foot of the ladder. Less than ten years ago it was 
occupying a position confessedly inferior, ad compared with American cheese. By a system of personal instruction, fostered 
by the hand of a generous government, and energetically directed by intelligent dairyjnen, the superior skill of the few was 
so far extended to the many that the cheese product of the country has nofr, in so few years of jSuch effort, assumed a 
commanding position, and to-day leads American cheese in the markets of the world. I speak knowingly, and with the 
pride and satisfaction of one who has been actively concerned in the initiatory work of this great improvement in the 
character of Canadian cheese. I 

Milk of a quality to make superior cheese will also make superior butter. With the j^ame fostering care extended to the 
butter-wing of the dairy which has been extended to that of cheese, there is no reason apparent why it should not reach a 
similar eminence and magnitude. The butter branch, however, cannot be so easily reached, nor Teached in the same way. 
The cheese product is all made in factories, which are large centres of manufacturing, and can be easily reached for purposes 
of instruction. Butter-making in creameries, so far as it goes, is similar to cheese-making in factories, and could be improved 
by similar means. But th* great bulk of butter is, and must continue to be, made in private dairies, which are too broadly 
scattered and too numerous for all to te reached by personal visits of public instructor's. They must be. reached in 
Bome other way. How best to do this has been a problem. What the future may evolve it is not easy to say, but it 
does seem that perhaps the very best means in present view of reaching the class designed is the plan of sending to the 
homes of private dairjrmen a plain and concise explanation of the lates.t and most approved methods of butter-making, 
as suggested and carried out by the author of " Scientific Dairv Practice." 

While r^arding, as I do, butter-making as a very practical operation, bordering even on empiricism rather than on 
science, I cannot go so far as Mr. Lynch in making it a science, I take great pleasure in expressing entire a]^roval of the 
general character of Mr. Lynch's book, the correctness of its teachings, and its adaptation to the mission it was designed to 
fill. I would here direct the attention of the reader to the description of the latest methods of separatisg cream, and to the 
distincion pointed out between ripening cream and souritag it, I would especially call attention to the new method of 
washing butter in the chum in Granular Forni, instead of gatliwing it in large masses, -filled with butter-milk ; also to the 
still newer pirocess of salting butter partially or wholly with brine, instead of with dry salt alone— these methods enabKngthe 
operator to avoid entirely the injury done to butter in working it in the old-fashioned way. These are points of great 
mportance in the production of fine butter, and their explanation has been made so pla.in as to make it easy to follow out 
the methods. 

The pleasure of eating butter equal to the finest in the world, and the advantages in developing a large and profitable 
import trade in butter, is within the grasp of the Dominion 1 It may be brought about by intelligent and persistent efforts in 
educating the butter-makers of the country. 

In the effort to enlarge the butter interest, it would seem desirable, rather than turning into butter the milk now made 
into cheese, to keep more eows and so reduce the area of grain for export ; with «. view not only to greater profit, but to 
increasing the fertility of the soil, in place of exhausting it. Selling butter, if the manure and by-products of the dairy are 
properly cared for, exhausts the soil of nothing, but leaves it to grow richer by the steady decomposition of its plant-food 
previously insoluble. 

Not so with grain. An acre of wheat, for example, producing 27 bushels, exhausts the soil Of the weight of one 
of those bushels in ash and nitrogen that at present prices would cost over seven dollars to restore to the soil, to 
leave the SGgl in as good a, condition as it might be left by butter production. 

When the apparent income to'the farmer from the. sale^of butter and gpain are equal, it aught not to be difficult for a 
armer or a. statesman to decide the production of whieh it would be wiser to encourage. 

Rochester, N.Y/., May 2nd. L. B.^ABNOLD. 

Entered aet'ordiijg to Act o& Parliament of Cangxia. r& the yearttne thousand eighthundred and eighty-six, by 
W . H. Lyngh, in tdie Ofiitoe^of the Minister of Agriculture and Statistics, Ottawa,* 



" There is Great Economy in Intelligenee." 



SCIENTIFIC DAIRY PRACTICE. 



JPTt'BTff'J^TOTtHr. 



SCIENCE is a knowledge of facts and'a systematic use of that knowledge. ' Practice is the 
habit by which a certain work is done, or a certain process is carried out. A, Scientific 
Practice is one based upon known facts, and is, consequently, an intelligent practice. 
A practice that is unscientific is one of mere habit that has no reason to give for itself other than 
that it is the way accustomed. The results are in the one case certainty, and in the other case 
chance. 

Dairy Science has shared with other science in a marked progress during the last quarter- 
century. The knowledge extant to-day, and available as science, covers the whole ground 
of dairy practice — ^that of Milk Production, and the Manufacture of Dairy Products. There 
is science in the Selection and Breeding of Dairy Cows ; in the F&i'tilization and Cultivation ' 
of Land ; in the Growing of Cattle Feed, and the Economical Feeding of Stock ; in the Care 
and Management of the Dairy, and the Manufacture of Butter and Cheese. 

Dairy Practice has not kept pace with the advance of scientific knowledge. There 
are dairymen who are stm following practices that have been wholly given up by their more 
advanced competitors, and practices for which there can be only one excuse — ^lack of knowledge 
of something better. Even among advanced dairymen there are practices still ia vogue that 
would be improved by further light from dairy sci^ce. 

Butter and cheese, either, may be made by rule-of-thumb, and a good article be produced; 
but both are better and more easily made by lule-of -reason. The judgment that comes of long 
experience, combined with long practice, certainly produce good results; but the combination 
is too rare to promise much general success, in either branch of dairying. Happily, ordinary 
judgment and moderate skill, in the application of a scientific method, involving the use of 
best mechanical helps, will do even more thaoi can be done by unconunon judgment and great 
skill, applied to a crude, chance process. 

The advantages of an Improved Practice or of scientific method are absolutely essential, 
in these days of general progress, to successful competion in the ■world's markets ; and that fact 
affords ample scope for this elementary practical work, whi(^ has for its object the practical 
one of making a better Scientific Knowledge helpful to a more Profitable Practice, 

To give this book as much as possible a practical character and value, it will be writte)i 
from the point of view of the dairyman, whose living is made by keeping cows. Not all daiiy- 
men can be scholars, nor even close students, for wmch reason an effort will be made to write 
in language and style so simple that the meaning may be clear to the most ordinary reader. 
As the dairyman will always be seeking to make profit out of his cows, every sentence will be 
written for readers whose question of merit will be " Will it Pay ?" 

Profitable Dairying to-day, involves the necessity of successful competition with all 
other dairying. Keeping this in mind, our subject naturally divides itself into two divisions : 
(1) Increasing the market value of the product. (2) Lessening the cost of production,, 

INCREASINa THE MAKKET VALTJE OP THB PRODUCT. 

THE Profit from the dairy depends first u{)on the Market Value of the dairy piroducta. 
Market value depends upon two things — the quality of the products oflerect and thft 
supply. 
There are dairy goods sold in the market so low that they caimot pay the cost of producftion, 
howe-afej: cheaply they may have been ptfsduced. On the olh^er hand, there are'gooos sold at so 
it^h a price that there must be a consddsrable profit therefrom, even though the oost of 
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production be unduly high. Butter, for instance, is being sold every day at prices ranging 
from six cents to one doUax per pound. None of it has been produced at six cents ; and the 
cost of producing the very finest article must have been low enough to leave a very good profit 
at even less than one doUar per pound. 

Improve the Quality. Quality is the first necessity of every marketable product, but 
it is more than ever a necessity in butter and cheese. Compare one of these products with 
another farm product, say one of the cereals; compare, for instance, butter with wheat. Wheat 
is an ordinary necessary ; butter is mainly a luxury, it is only us a luxury that it becomes a 
necessary at all. When it ceases to be a luxm-y, it soon ceases to be a_ necessary. Butter 
remains a luxury only so long as its quality is good ; when the quality depreciates to a certain 
degree, the created appetite for it is not satisfied, and demands a substitute or nothing. The 
demand for butter, therefore, in a far different sense than that for wheat, depends upon the 
character of the article Bupj)lied. Again, there is a difference in the value of different samples 
of wheat; but the difference is sKght compared to that of different lots of butter, which varies in 
its quaUty not ten, or even fifty, but several hundred per cent. The value of wheat may be 
decided easily at si^ht, almost by mere weight ; the quality of butter can be determined only 
by careful examination and test, and even then only to a degree. The keeping quality of a 
sample of butter cannot always be known even by an expert. Butter cannot, like wheat, be 
stored or transported, and with little risk of depreciation ; it requires special precautions and 
is hable to serious depreciation in value. Butto:, unlike wheat, has to suffer conapetition,_late 
years, with a substitute, oleomargarine, butterine, &o., which closely imitates' the original, 
and deceives the buyer. These considerations are of value to those for whom must be 
emphasized the special need of Quality in the profitable production of dairy goods. 

Quality is so much dependent upon the manufacture of milk products that the process of 
manufacture will be described in this connection. 

MILK. Too much stress cannot be laid uppn the fact that milk Must be Pure. Impurities in 
milk affect unfavorably not only the value of its products as articles of diet, but the 
very processes which give the products. For instance, the drinking by the cows of 
impure water, the dropping of impurities into the milk itself, not only render the milk an 
■ improper diet, but make more difficult and unsatisfactory the manufacture of milk products 
therefrom. While Tnilk is extremely sensitive to odors or taints of any kind, the animal soiurce 
of milk makes it especially subject to cliances of contamination. The health of the cow, what 
she eats or drinks, the kind of teeatment to which she is subjected, will affect the rriillr for good 
or HI, even before it is drawn from the udder. "The surroundings of thfe nulk while it is being 
drawn are always more or less unfavorable to purity and cleanliness. Even while milk is being 
secreted it is liable to taint. Instances are many where milk has been known to take in impure 
odors through the breath of the cow. A cow is feeding near an onicfti patch and her milk is 
spoiled. A writer in the Chicago lAve Stock Journal gives an instance where twelve cows were 
subjected to the scent of a dead calf that was lyiijg twelve rods from the lane through which 
the cows passed. The exposure of the cows to the tainted air was but one minute twice daily, 
but the effect was to nearly spoil for cheese-making the milk of eighty-five cows, with w^liich 
the tainted Tnilk was mixed 1 The burial of the calf removed both the cause and the effect. 
Cheese — ^the whole make of the factory — ^is frequently injured by the cows of one or more 
dairies inhaling the air from decaying matter lying about the bams. 

The Causes of Imperfect Milk. The chief difiiculty in securing good and pure milk is its 

extreme sensitiveness, already alluded to. The whole stage of its existence is critical. Any 

infection taken, by the Breathing, into the lungs of the cow is carried at once into the 

circulation, then into the blood, and taken up by the milk as it is secreted. "Pelrhaps there is 

no single cause of impure odors so frequent as Coniined Air in Stables, especially in cold 

climates, where stables are kept tight-closed for sake of warmth, the stables being warmed by 

the heat from the animals. The perspiration, the excrement and the used-up air, all make foul 

breathing that quickly, affects milk. To guard against this, the stables should be provided 

I with means of thorough Ventilation, and should have a thorough airing with open doors when 

! the cattle go out for exercise, which they should be allowed 'to do -w^never the weather is 

I mild enough. The stable should be kept clean, and an abundance of absorbent material, such 

as cut straw, saw-dust, muck, etc., kept upon the floor to soak up the liquid. It would be well 

' to use plaster occasionally, to spread upon the floor, both because of its manurial and its 

sanitary value. 

1 Bad Food wiU produce impure milk. Food and Water are the raw material from which 
milk is directly manufactured. If the raw material be poor the product will be faulty. 
Wholesome Food and Pure Water are absolutely essential to the production of good nulk. In 
the Pasture, swamp weeds, wild onions, and other sorts of wild weeds, injure the quaUty of 
the piUk ; and in the Stables, turnip tops, cabbages, and even half-ripe potatoes, in anj 
considerable quantities, do likewise. But if these are injurious, what shall be said of tainted 
food— partly or wholly decomposed I Hide it as one may to deceive the cow, it will show 
itself ia the milk. 

Of all injxuious foods one of the worst, and most preventible, is Foul Water. Milk is 
about 87 parts water; and this wsfter if foul when drank wiU not be pure when yielded up to 
, the mUker. See that the pastures are all right. If the land is swampy and cannot be drained 
' it is not fit for cattl^; but if it must bfe used it might at least be separated froln the maia 
' pasture, and pastured by stock that is not yielding milk. Root out all rank-smelling weed* 
I from the pasture proper, even though the doing of it involve conaiaerable labor. 
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Ill-health is another cause of impure mili. Not only is ehronio disease unfavorable to 
milk-production, but even a momentary derangement of tne internal organization will quickly 
show itself in the milk. When a cow is worried by a dog, or abused by_ any brute, be he 
quadruped or biped, the milk is at once affected. The perdodic disturbance in the system due 
to the provision for reproduction^of the specifes, known aa seasons of " Heat," are really 
conditions of temporary iU-health, and have a marked effect upon the milk. The quality of 
the milk at such times is more or less deteriorated, and sometimes the quantity is diminished, 
how much wfll dei>end Bomething upon the disposition of the cow. Fleischman goes so far as 
to say that such milk should not be accepted at the cheese-factory. See that eve^hing in the 
care and keeping of cows conduces to good health. If the cow is actually diseased, throw 
mUk away. Wliere milk is doubtfid, do not mix it with Tnilk to be used. 

When milk is faulty it will be well to subject it to a high heat, which will help to purify 
it. If the milk does not coagulate in boiling it may be used. Milk that is affected by casual 
causes, such as excessive heat,, cold, or other like bodily discomfort, or accidental access to 
foul water, often may be corrected by subjecting it to a heat of 140* Fahrenheit. The milk 
afterwards, when cooled, may be used in dairy processes. 

Milk as an Absorbent. AH liquids are ready absorbents of odors or impurities of the 
atmosphere. Milk is 87 per cent, liquid. The readiness with which milk wiU absorb impurities 
and the evil effect upon it of such absorption, is not fuUy appreciated. The time when mUk 
is tjie most absorbent is when it is colder than the surround/kig medium. The greater the 
degree of difference, the more rapid the absorption. When nulk is warmer than the air 
surrounding, and consequently cooling down, it is less absorbent, for then it gives out, rathe'- 
than takes in, ^pure odors. This is fortunate, for it saves, partially at least, the millr which 
is drawn in ill-odored stables. The odors found in milk that is quickly removed from stables, 
come, doubtless, not by direct absorption but through the breathing of the cow, or from 
something falling into the milk. But when noilk cools down near to, or below, the temperature 
of thq air or liquid which surrounds'it, it becomes an absorbents This demands quick removal 
from milking place, and setting in a pure atmosphere. 

Another potent cause of milk deterioration is Uncleanliness in Dairy, or Ill-Cleansed Milk- 
Vessels. Milk contains living germs which are an active cause of decomposition. Wherever 
milk touches it is likely to leave the seeds erf these ferments to spring into activity at the first 
chance. Milfe- falling upon the floor taints the atmosphere; and the ferments left in the pores 
or cracks of vessels, remain there to rapidly develop in the next milk poured into the vessels. 
It is wonderful how rapidly a cause apparently so slight will hasten the decomposition of milk. 
It is because of this fact that every successful dairy is characterized by a scrupulous care that 
might be termed fastidiousness, were it not truly a question of good or bad" results, profit 
or loss. 

The first requisite in the Manageinent of Milk, at the beginnings throughout, and at the 
end, is Cleanliness. All the mUk-vessels from milking-pail to packing pestle must be kept 
scrupulously clean. 

\\I ashing Milk-Vessels. The cleansing of mUk- vessels must follow not alone the same day 
y y nor the same hour, but immediately after their use. It is not possible to cleanse milk- 
vessels so easily owso well after the dirt has dried on and in them, as when they are 
etui fresh and damp after use. If sometimes a slight delay be necessary, let the vessels va. the 
meantime be flUed with, or plunged into, cold water. If water be not abundant, let the vessels 
be rinsed immediately, and a little of the rinsing water left in each. This, on the whole, will 
not be extra labor. For the first washing of milk vessels hot water should never be used. The 
first water should be either cold or only slightly warm. Scrub the vessels well, in the first 
washing, to free them from most of the solid matter, which adheres to their surface. Where 
the vessels are oUy or gi-easy, which they wiU be when cream has adhered to the sides, they 
should be washed with water not scalding, but warm enough to melt the oil. The vessels 
should now be scalded and rinsed, using a mop cloth, a swab, or a suitable brush, to rub the 
vessels and save the hands. The vessds may then be quickly emptied and drained in a 
warm place. 

If the rinsing water be as hot as it should be,, and abundant, and the draining done quickly, 
no wiping is required. Where a towel is used; however^ a clean one is required for every 
washing.' Air the vessels outside, whenever practicable, in the free air and sunshine. When 
T nillr has soured in the vessels, or the washing has been delayed, greater care is needed in 
-washing. It is the practice of some good dairy people to give an occasional sweetening wash 
to the mUk-vessels, using soda, or soap, or linae, or lime and ashes, or nettles, 'etc. It is well, 
however, to remember that when any chemical is used in the cleansing of mUk-vessels, the 
rinsing of the vessels should be thorough so as to wholly remove all trace of such chemical, for 
its presence may give trouble in the cream-rising, and the churning. 

A practice to be commended is that of occasionally boiling the mUk vessels for, say twenty, 
minutes oi: half an hour, and drying them over a moderate fire. A mop, or ewab, should be so 
■constructed that it cam be easily cleansed by washing, and afterwards hung up to dry. A doth 
imop with a short handle will do. 

A good Sink would be a convenience in fivery dairy. One^^or two large pans made to 
dt in the sink and to take up one third or half the space of the sink would be a great convenience 
■for washing and rinsing vessels. One or two cheap oil-cloth mats, or the more expensive 
rubber mats, are valuable adjuncts to the dairy or wash-room. Another convenience would 
be a cheap, plain rack for draining and drying vessels. It is no economy to stint one's self in 
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Eroviding any conveniences for washing dairy vessels which would make a saving of time and 
ibor, and secure cleanliness. 

The towels used for wiping dairy utensils should be renewed at each washing. It is less 
trouble to wash many Ughtly-soUed towels than a few badly-soiled ones ; but if it were not so 
it would still be useless to tiy to cleanse miZAi-vessels with towels used at previous washing-s. 

MILKING— Milking- Vessels. Any material that is porous, and will soak up a liquid, is- 
absolutely unfit for use as miUdng-pails. Wooden pails should never be so used. Xno 
pores of the wood become impregnated with the seeds of farmentation, and cause rapid 
decomjposition of milk whenever they are used. A party belonging to the Geological Survey 
recently found themselves camping in a district where it was the practice to milk in wooden 
pails, and it was found that the milk bought from the farmers would sour in the camp in. 
three hours 1 Tin is a good material for milMng-pails, but it should be of good quality, and 
weU made up, -with seams, if any, few and smooth. 

The Milking Place shoidd be well ventilated, and the floor clean and dry. If in a stable, 
spread straw, or other absorbent, under the cows, to prevent spattering. Owing to the necessary 
association of the millr with the animal producing it, and to the essential surroundings, it is 
required, in order to obtain pure mUk, that more than ordinary care be taken during the whole 
operation. Water, dirt, or* hairs dropping from the body, dirt spattering up from the_ floor, 
impure odors, where mVlW is long exposed, all must needs be guarded against. Before milkin g, 
all loose hairs should be brushed off the side of the cow. 

Above all, see that the udder and teats are clean. Where the cow has been well bedded 
and carded, and has been properly milked at previous times, it is comparatively little work to 
prepare the udder. Wipe thoroughly the udder and each teat, using a dry cloth, or soft hay, 
or straw, or green grass, or a brush, or even waste paper. Where this will not remove the 
dirt, the udder should be washed, not with milk but with clean wat&r, and wiped thoroughly 
dry before beginning to milk. Bather than to wash the udder, and to milk before the udder is 
quite dry, it would be better merely to wipe off the dirt with hay, or a rag. The worst Of all 
dirt to fall in millr is. dirt that trickles down in Uquid form. It cannot be strained out.. 
It is more pleasant, as well as more cleanly, to millr cl6an, dry teats with clean, dry hands. 

At the best it is difiicult to. make thd teats as clean at the beginning as they are after 
milking is done. The dandruff works off by the act of manipulation. Therefore, to further 
secure against dirt in milk , it is weU before milking to manipulate the teats, pressing them all 
they will bear without causing a flow of milk, and brushing the loose dandruff off with the 
hand. This wiU remove much loose skin and effete matter that would otherwise loosen during 
the milking, and fall into the pail. This is not lost labor, even if done for another purpose ;^ 
it will stimulate milk secretion and cause the milk to come more freely when the flow begins. 
Hold the pail a little outside from under the udder. The ends of the teats should not be- 
neglected. There is dirt sometimes accumulated in the cavity. It vdll be no loss to the 
dairy if the first few drops be not saved. This first milk wul be poor iii fat, while it is- 
liable to hasten the souring of the whole mUk. It will pay not to draw it into the milking 
pail, although it may easily be saved in another vessel, if thought worth while, for calves 
or pigs. 

Milking. The milker, provided with a good and solid stool for aseat, draws himself close 
uj) to the cow, his right side towards her head. If his pail does nol hold a fuU milkin g, the 
milker has within easy reach, vessel room to hold all that the cow wiU give, so that he need 
not rise before he Is done. The left arm is held near the teg of the cow as a protecticai for the- 
paU, should the cow raise her foot. The right hand grasps one forward teat, the left hand 
taking the hind teat on the opposite side. Grasp the teats close to the udder, pressing the 
fingers, from the first finger downwards, with a firm, gentle pressure, forcing the mUk down, 
steadily, but rapidly. Change teats a few times so as to relieve the pressure on the full ones. 
Study the comfort of the cow, and stop only when all the milk has been drawn. 

Care of the Milk. Carry the milk to a convenient place, where the atmosphere is purej. 
and there strain it, either into a carrying or milk-setting vessel. 

A cloth strainer, when it is a good one, and care is taken to keep it clean, is to be preferred 
to the wire strainers. If one uses a wire strainer, add a cloth strainer and so make it a double- 
strainer. The writer has frequently seen milkers run several milkings through a single- 
strainer, leaving froth and dirt to accumulate therein, and much of it to be forced through inta 
the mUk. This froth should be thrown out of the strainer, every time a pail of milk has been^ 
poured through it. 

Butter-Making. MUk contains a percentage of fat, in the form of minute particles, too smaU 
to be visible to the naked eye. These particles, or globules, as they are call^, are hot 
ohemicaUy combined with the other constituent parts of the mUk, but are mechanically^ 
suspended in the milk , and therefore move, freely from place to place in the milk. These, 
globules are, as it were, a foreign substance in the milk, as fine dust would be in any liquid. 

It is the presence of this fat in milk that gives to milk its Butter-Making Quality. These, 
fatty particles, being lighter than the milk itself, have a constant tendency to rise to the surface, 
there to remain, more or less mixed with the milk. The fat does not all rise to the sttrface, 
for a part of it remains in the lower portion of the milk. The result of this rising is that th» 
upper portion of the milk becomes richer than the original milk in fats, while the lowei^ 
portion becomes poorer. This upper and richer portion of the milk is called Cream, and thei 
lower afld poorer portion is called Skim-Milk. 
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The fat globules in milk, while free to move about in the milk, are not absolutely separate 
from other constituent parts of the milk. Some of the Caseine, or "cheesy" portion of the 
milk, adheres to the fat globules with more or less tenacity. The adhering siibstance being 
heavier than the globules, it weighs down the latter in some degree, impedes them in their 
upward movement, and, along with the mUk, makes up the bulk of cream. 

Skimming, or Creaming. The process of separ?iting cream from milk was originally called 
skimming, because that word indicated the only mode of separation once known. Now 
. there are various methods of milk separation, and the word "creaming" more properly 
expresses the process. 

The main object in setting mUk is to obtain from it as much as possible of the cream. The 
second object is to secure the skim-milk fresh and sweet, in good condition for use in feeding, 
etc. There are distinct systems of creaming milk, the first of which is the natural, or Milk- 
Setting system. 

A Thermometer be^ns now to be a dairy necessity. Temperature is one of the most 
important factors in scientific butter-making, and the thermometer is the instrument by 
wmch temperatiu-e is determined. The sense of feeUng pannot be depended upon to tell the 
temperature accniately for dairy purposes, any more than one's inner consciousness may be 
depended upon to tell the hour of day or night. There should be a thermometer in the dairy 
of everyone in whose house there is a clock. The writer has been accustomed to represent 
the thenmometer as the key to scientific butter-making — ^it being a symbol of definite rules 
of working. 

The thermometer is a very simple instrument, ■which everybody can use without need of 
practice. Insert the bulb (or bottom part) into any substance, and hold it there until the 
column of liquid (usually mercury, and to be seen in the small tube) has come to a. perfect rest. 
The point at the end of the cotumn wHl indicate the temperature, ia what are called degrees. 
In most tiiermometers the degrees are not all marked by tiie corresponding figures ; every ten 
degrees only are so marked. One may read the' intermediate degrees by the snort ladder-lines 
between the figures, each ladder-line usually markLag two degrees. Degrees are usually 
represented by the sign (*); as' 60°, 90°. 

The degrees are maxked from zero (0°) upwards and downwards, respectively expressed by 
the words "above zero" and "below zero." When any number of degrees is giv^n without 
any defining words, it is understood to be degrees above zero. For instance, cooling ta 30° 
means cooling to 30° above zero. Below zero is always defined : as 30° below zero. Sometimes 
the plus and minus signs are used, as for instance: +50°, meaning 50° above zero; and 
- 10°, meaning 10° below zero. 

CREAM Rising — ^The Theory of. The Movement of Fat Globules, when single, towards the 
surface, is extremdy slow. The reason of this is, first, the Extreme Minuteness of the 
globules. It would require from one thousand to five thousand of the larger ones, ranged 
alongside each other, to make a line of them one inch long ! Some of them are so small that it 
would require ten times as many to do thisl Meisohnian estimates that a single pint of milk 
would contain forty-five thousand million globules. 

Their slow movement is due, in the second place, to an Adhesion of Caseine, which, being 
heavier than the globule, burdens them. The movement of the globules, however, is more 
slow at the beginning than later. Some of tfie globules, which are larger than otters, and' 
more free from caseous encumbrance, move the fastest, and it happens that such single 
globules overtake other globules, and when these join, the movement is further accelerated. 
These combinations continue to grow, in size, as they move upwards, and to increase in speed. 
In time the movement of single and separate globules which was at first so slow as not to be 
observable, becomes the movement, as it were, of clusters, or flakes, with a speed visible to the 
naked eye! The writer has observed this movement, in milk set two feet deep, when it had 
attained a speed of not less than one inch per minute! The appearance of these cream-flakes 
was like that of a snow storm, ■vWth the snow-flakes all moving upward, instead of f allin g. 

What has just been described seems to the writer to be one of the first principles in the phil- 
osophy of cream-rising, and the yery basis of the natural system of milk-setting. Moreover, it^, 
seems to be the main explanation of the phenomena of the rising of cream through a considerable 
depth of milk, almost or quite as well as through a shalldw body of milk. It seems to matter 
little if TnilV be set two inches or two feet (ex<%pt in the effect of depth upon the changes in 
TnilTrj through retention of warmth, BBTa,i£oa, &c.) The explanation is found in the principle 
just given. In rising thfough a space of say two inches, there is little accumulation of 
globmes, and their niovement is slow ; but through a space of sa;y two feet comparatively 
mrge flsLkes aecumula^, and these carry up, in their progress, many globules which otherwise 
would not have reached the surface, even if set shallow. Depth is discussed here in reference 
ojxlj to movement of globules, and not in reference to changes in milk, convenience, etc. 

The Fact of Currents iS the second princq>le in cream-rising. There can be no movement 
in liquids in one direction without a corresponding movement in another direction. The 
upward currents forme<^by the rising of cream globules, or cream-flakes, necessarily causes 
downward currents of nulk. The globules which are the lightest and freest and have the ■ 
strongest upward tendency, axe the ones first to move upwards. The globules which, because ' 
of small size and a caseous burden, possess the least tendTency to force themselves upwards, ax« 
likely to be carried downwards in the downward currents. The turn for some of the inferior 
globule comes when the strongest movements have subsided, whUe less favored globiiles are 
Qftmed m far dgwn that they do not reach the snrface at all. This being true, there will 
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atways be jnore or less of fat in all Bkim-milk. It will follow, too, that the skim-milk at the 
bottom will be poorest, and that near the cream line the richest. This theory of currents 
explains the known fact that the cream which first rises is composed of globules which are 
largest, and so make the finest butter. 

The third principle in the rising of cream is the Changae Constantly going on in Milk. 
IMilk is subject to constant change, from the, time it is first formed in the milk glands till it has 
ceased tolje milk. Milk is at its best at the very beginning of its Ufe, and from that time on 
it deteriorates. These changes are unfavorable to the rising of the cream. Cream wiU.nse 
best when the least change has taken place in the milk. Now, for all the cream to rise m nuik, 
considerable time is required, because of the slow movement of the globules, and the counter 
action of currents, as already described. The changes going on in milk so shortens the tune 
that the cream cannot all rise in the time available. How much of the cream wiU ris§, 
therefore, depends, among other things, upon the condition of the milk in respect of the 
changes to which it is subject. The writer believes this principle to be the one first of ail 
in practical importance in millr setting. Doubtless, mainly to this fact of changes in mtlk is 
owing the variation in quantity of cream from like qualities of milk, at dififerent times and 
under different conditions of atmosphere, temperature, etc. 

The fourth and last principle in the theory of cream-rising is that of the rnfluence_ of 
Temperature. The first influence of temperature is an indirect one, or the effect which 
temperature has upoa the changes in milk. Milk at its normal temperature when newly- 
drawn, will undergo rapid change, which change is more slow as the temperature is low^ered, 
and arrested as the temperature approaches freezing point. # 

There is nothing in dairy literature on milk-setting to-day that has a wider currency than 
the theory of a Falling Temperature. This theory owed its origin to one who deservedly 
stands at the head among workers in dairy lines — one of the pioneers in dairy science, the 
venerable, genial and modest Professor Arnold, whom aU delight to honor. , 

The theory of a f aUing temperature having a direct effect upon the rising of the cream is 
explained by the fact that water, of which Tniltr is largely CQmposed, is a better conductor of 
heat than is fat, of which the cream globule is mainly composed. When mUk is cooling, the 
watery part is affected before the cream, and therefore is the first to contract. The cream, 
because of this more speedy contraction, becomes relatively lighter, and its upward movement 
is accelerated. ' 

Whatever there may or may not be in the theory, there is no doubt about the need 
in dairy' practice for immediate and rapid cooling of milk, and in that cooling it will 
necessarily get the benefit of a falling temperature. How rapidly milk should be cooled down 
certainly wGl depend something upon its condition, or the rapidity of changes going on in it. 
How much it will depend upon the direct influence of a falling temperature the writer is 
unable to say. 

A High Temperature. There is reason to believe that a high temperature is more favorable 
than a low one to the rising of cream. Milk becomes more fluid-like as it gets warmer, and 
more viscous as it gets cold. Cream appears to move upwards more freely, meeting with less 
resistance, when the mi.llr is warm and rarefied, and to move with greater difficulty when the 
milk is cold and sluggish. There may be other reasens, but the strongest one is that found in 
^practice. In the use of the centrifugal machine, the cream will not separate so readily when 
the milk is cold as when warm. It is usual to heat the milk to kearly 90° before skimming. 
The machine is supposed to separate 150 lbs. of warm mflk to TOO VoB. of cold milk. It is 
probable, therefore, that the h^her the temperature, other things being equal, the more 
rapidly cream vrill rise. This would lead to keeping milk warm, were it not that tiie warm 
muk changes too rapidly. It suggests, however, utilizing the tims milk is cooling to get the 
benefit of a high temperature. 

It<is because of some such reasons as these here set forthijin the above theories, that cream 
acts so differently at different times — ^it being due to the varying conditions that result from 
weather, conditions of cows, etc., etc. 

A few simple Experiments would indicate the basis of some of the previous conclusiotiB. 
Let it be supposed that the reader has a tin vessel three feet long and three inches in diameter. 
There axe in it two glass windows, about 10 inches long and one half wide, one at the bottom 
and one near the top. At the bottom there is a faucet, or weU-fitted plug. This vessel is filled 
with milk and the following phenomena is observed : First, considerable time — perhaps an 
hour— will elapse before any cream wiU show itself at the top. When, however, the cream 
once begins to gather, it accumulates very rapidly, perhaps one-fourth of an inch in ten minutes. 
By and by it will appear to have ceased to accumulate; and the quantity of cream will appear 
even to become lessl Again, after the cream has begun to rise rapidly, the observer may stand 
before the vessel, facing the glass, and incline the top of the vessel towards him. A careful 
observation will show to the naked eye a miniature snow-storm of cream-flakes, but rising 
instead of falling. These cream-flakes will be seen through the top glass, rather than through 
the lower one. Now, if the observer will wait till the body of cream appears to increase no 
longer, but rather is diminishing in bulk, and will take a second observation, he will notice 
that the cream-flakes are moving.up as before, and in apparently large quantities. Those 
simple observations will sustain, so far as they go, the theory of cream-rising, as just explained. 

Conditions Favorable for Cream-Rising. The flrst and most important condition is the 
Creaming Quality of the mflk itself. More depends upon this than upon thosystem of creaming 
employed. The cream of one sample of .nilk, uocauob of the creaming quality of that nulk, w2 
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rise quickly?- and well, under otherwise mif avorable conditions. The cream of another sample of 
milk will rise slowly and incompletely, under the most favorable conditions of setting. This 
creaming quality of milk is dependent first upon the animal itself-its physical organization. This 
is not under the immediate control of the dairymen and will be more properly treated of in connec- 
tion with the breeding and selection of animals. The creaming quality of rn\\k is dependent also 
upon the management of the cow, and in this respect is uncfer daily control. The quality of 
milk from the same cow, at different times and under different conditions, is exceedingly 
variable. It is affected by such conditions as distance from calving, the treatment of the cow, 
the distance or length of 'time between milkings, silso the food and drink. The writer believes 
this to be more important than any other factor in cream-rising, except it be the rapid cooling 
down of the milk. If one would be successful in separating the cream from the mUk, let 
him attach much importance to the condition of the milk when, it is drawn from the udder. 
Let him first see that the milk be pure at the very beginning, that it be the product of ■whole- 
some food, consumed by healthy cows kept in well-ventilafed quarters. Let the time between 
milkin g never be more than twelve hours, and let the milk be drawn into clean vessels. If 
the best that is possible hap been done in these respects, and the milk be speedily removed 
from the mUking-place to a pure atmosphere, and there immediately set for rapid cooUng, 
good results wi^l Tbe obtained, whatever the system of milk-setting one may employ. 

The second favorable condition is that where thesre is No Delay in Settiner. This is a very 
important condition, and obtains imder any system employed. As soon as the milk has been 
drawn it should be set. Unnecessary loss here is sheer wastefolness. The little life of milk at 
its best is all too short for cream-rising. Some of the cream, in any case, will be left in the 
milk. The quicker the milk is set the less vdll be that residue. 

But this mere loss of time is the least evil of the delay. If that loss were at the end 
instead of at the beginning it would not be very serious. When Inilk^is first drawn it is, by 
virtue of its tranperature, in its most critical condition for keeping, and, by virtue of its 
freshness and a high temperature, at its best for giving up its cream. To get^good results it is 
necessary to quickly relieve that critical condition by lowering- the temperature, and to take 
immediate advantage of 'the momentary favorable condiMons fbr cream-rising by giving the 
cream a chance to rise during the process of cooling. Prof. Henry, of WisconBin, found this 
loss to range from four to nine per cent. , from a delay of from twenty to thirty minutes. Such 
loss may te sometimes greater, sometimes leas. It nught be partiajly— not wholly — ^made up 
by len^hened setting, but other considerations usually forbid this. 

This condition being a simple one and under easy control, the very least that any 
dairyman can ask of himself is to see that there be no time lost in setting the milk, so th^ 
while it will be cooling down from its riskful temperature the cream will be making good its 
short-lived opportunity for rising. 

The third favorable condition is that of Perfect Rest. Agitation, of milk or cream in 
churning serves a useful purpose. In this case the cream globSes have aggregated and the 
cohesion of the caseous attachment is weakened. But in cream-rtsing the minute globules are 
single and far apart, their caseous attachment'is fresh and strong, and agitation serves only to 
hinder the process. The force of the upward movement of cream globules is so slight that 
it cannot resist any appreciable counteracting disturbance. 

. Other favorable conditions are those whicSh wiU Arrest the Changes in Milk, The cause 
of chan^ in milk are the presence of seeds, or germs, whichtgrow and multiply, and hasten 
the souring, or decomposition of mUk. If new niii^ be heated to a temperatire high enough 
to kill these germs, and sealed from the atmosphere, it will keep sweet indefinitely. If it be 
so heated and then exposed to the air, it wiU fceep sweet longer than will that which has not been 
so heaited, but it will sour after a time. But if average new mUk be sealed from the atmos- 
^ phare without having been heated, it will go soon to decay .». From all this it would appear 
that the seeds of decomposition of mUk axe both in the milk itself and in the atmosphere to 
which milk is exposed. Now, the treaming oi the milk demands that the action be arrested 
of these germs which cause the souring of the milk, thus checking the upward movement of 
the cream. 

The agencies which will check such action are important to the dairyman. The first is 
Aeration. Aeration, as understood in dairy workfls simply exposure to i3ie air. It has two 
objects. The odors and germs in milk, which multiply anamteten decomposition, are dissipated 
or destroyed by the action of the oxygen of the air. This service of the atmosphere is a most 
valuable tme. The second object of aerating milk is to advance that process in the cream 
known as "ripening," to which reference wiU be made later. This second object in nulk- 
«etting is incidental. 

Aeration of milk for milk-setting, demands two conditions, first that the milk he warmer 
than the Bxirrounding,.air, and second that the air itself be purer than the milk- 
Milk Hiay be aerated before settingf^or it may be set to aerate itself. In the first case it is 
usually done by ladling it, or by pouring from one vessel to another, in the pure open air and 
while it is still warm. In the second case it is done by setting in shallow vessels and exposing 
-as large a surface as convenient to the air. 

Whether it will be profitable to take the trouble to aerate nulk before setting, will depend 
upon various conditions — the condition of the milk, the system of setting and the labor 
involved. If the milk be set shallow, without loss of time, in a pure atmosphere, no other 
aeration is required. The large surface exposed to the air in shallow-setting provides for 
aeration. The same may be said pf miCk that is in good condition' when drawn from' the cow, 
And set at once in deep cans, to he cooled down rapidly. 
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The time when aeration is specially advantageous is when milk is defective at the start, sSf 
for instance, in the heated days of summer, or when it has ta be cooled down for transportation, 
in closed cans. Care should be taken to aerate the Ttiillr while it is still warm. 

The time when aeration is to be avoided is when the TnilTr is colder than the atmosphere, or 
when the atmosphere is at all impure. Aeration when employed must be carried on quickly,, 
otherwise the loss of time before setting will o'flfset partially the advantages. 

There is no question as to the advantage of aeration and cooling of milk intended fOr- 
transportation' to any distance from the fann; but there is some question as to the adyamtago- 
of aeratiag milk in ordinary butter-making. In some experiments made by the writer the 
aeration of milk seemed not to be advantageous; whether due to the agitation or to something 
else it is jet difficult to say. All things considered, one of which is the labor and delay 
involved, it is doubtless better to set milk at once, for cream-rising, at least if the rmlk itself 
be in good condition. "Whether agitation would be advantageous under the peculiax conditions 
of imperfeet milk, it will be better for each one interested to determine, according to the 
speciaJ circumstances of the case. 

The second agency for arresting ,the action of germs in mWk is Cooling. Moderate warmth, 
or the temperature of new mnv (98°j, and in a decreasingj degree downwards, is most favorable 
for the growth of millr germs. CJold, while it does not kill these germs, renders them inert, 
and checks their action. When the temperature has been reduced to 50°, and lower, the action 
of these germs is greatly arrested. CooUng accomplishes still more than this, for the heat 
which passes oflE from, the surfa!be of the milk, carries with it odors of the milk which 
themselves, being ferments, are active agents of decay. 

Another agency is Heatingt. The germs in milk grow most rapidly at blood heat, or the- 
heat of new-mak; but higher teinperatures are increasingly imfavorable to them. There is 
probably no temperature short of boiling that wjli kill all milk germs, but there will be a 
slaughter of them at all temperatures from say 105' upwards. 

Take a small quantity of milk, mix it well, and divide it into three portions. Heat one 
sample to 140°, another to 130°, and set these alongside the other sample that. has not been 
heated. It will usually be found that the sample which was not heated will be the first to sour, 
the one heated to 130° wiU sour next, and that heated to 140° will be the last of aU to sour — 
souring perhaps 24 hours after the first sample has soured. 

It wiU be found, too, that objectionable odors have been dissipated from the sample heated 
to 140*, and that the milk has been improved for use. The advantages of heating muk are the 
destruction of milk germs and the purifying Of the mUk. 

Another advantage was once supposed to belong to heating, namely, that of affording a 
grM,ter range of famng temperature, which was to be secured by the after-cooling. The 
writer does not strongly urge this advantage. Some recent experimeiits by Professor Henry, 
of Wisconsin, indicated an actual loss by heating up to 110° and 130°. How much of that loss 
was due to the loss of time in heating, or to a delay in setting, it is difficult to say. Alttiough 
the writer has experimented not a little with a view to discovering the influence Of all the 
agencies affecting cream-rising, he has not been able to satisfy himself so perfectly as to be- 
willing to risk any positive statement here ; but at least he does not advise heating for the 
sake of advantage that may be expected from the after-cooling. 

The effect, too, upon cream, and butter and cheese, of heating milk, is one to be carefuUy 
considered. It has been claimed that by heating milk, butter is unproved in flavor, and that 
the cream wiU chium more readily ; and, further, that the butter will have an excellent flavor, 
and the cheese will be delicious and pure-flavored, even though the milk be tainted. The . 
writer will leave these opinions aa they are, and suggest that whether or not there be 
improvement of milk by heating, depends upon the condition of the mUk. The question arises 
#whether the keeping quality of the butter may not be injured by the heating of nulk. 

There are, however, a few points in heating milk which mfty be depended upon. The first „ 
is the PTJElFYlNa EFFECT upon milk, already explained, which shows that there may be times 
when it will be an advantage to heat milk, and those times are when milk is defective, 
or tainted, or when it is necessary to prepare milk for long keeping, and especially for ' 
transportation. 

The second point is that mUk when new should not be heated up to ISO', or "scalding." 
Many excellent authors, and much current writing, advise the scalding of new milk ! Be 
assured that under some conditions, at least, such scalding will result in a marked loss of 
butter. This statement has reference to the s6alding of new milk, not the scalding of milk that 
has set for twelve, hours, and upon which a cream has already risen — the Devonshire practice. 
Most if not all of the advantages of heating new milk will be secured by heating not abo^e 
140', and without that loss that will result from heating to 150° or above. 

The third point settled is that there is cbnsiilerable labor involved in heating milk, which , 
makes it less an object to heat it. All things considered, it is not desirable to heat milk except: ' 
under peculiar conditions, or in cases where the advantages are marked and undoubted; and 
the heating then should usuallyibe not higher than 140°. If it be required to heat milk simply 
to g et advantage of a falling temperature, it is doubtless sufficient to heat only to 104°. 
rjihe Manner of Heating Milk. If fire be applied directly to the milk, it is likely to scald or 
I burn the milk. To avoid this, the heat should pass through water. The' milk-vessel I, 
may be conveniently set in a larger vessel, and the latter placed directly over the fire, I 
The bottom of the milk- vessel even should not rest flatly upon the bottom of the water- vessel, f 
it being necessary for the water to "stand between the milk-vessel and the bottom of the water- 1 
vessel which has immediate contact with the fire. ' 



SHALLOW-SETTING. If 

There are Two Systems of Milk-Setting. The oldest system is that of Shallow-Setting, 
ana the newer one is known as Deep-Setting, In the former method the Tnilk is set at a depth' 
of from 3 to 5 inches, in pans, usually in air, and in the second case in water or ice, at a depth 
of from 14 to 20 inches, in pails or cans. These cans are commonly called Creamers. 

There are manifest advantages in the newer system. Few.er vessels and less sjjace are 
required, and the labor of coning for the rnilTr is reduced, the sfim-mUk is more easily kept 
sweet, and se is more valuable for feeding. Deep-setting is somewhat more independent of" 
dairy conditions, and of the changes in temperature. 

Yet there are some conditions necessary to deep-setting, the principal one being an 
abundfljice of water, either very cold, or with ice, and conveniences for its use. On the whole, 
the deep-setting system is the one to be preferred in most cases; although the writer has 
known of a number of instances where this newer system hsis been given up and a return made • 
to the old one. The Hon. Harris Lewis, one of the most successfm of the American butter- 
makera, and an acknowledged authority, says he has tried all the methods except the 
centrifugal, and he has chosen the large shallow pan, keepiag the milk at about 60' Ther&are 
many advocates, however, erf the deep-setting, which is not losing favor. The oircumstances- 
of each dairyman must determine the preference for either system. 

The first requisite in either system is a Pure Atmosphere. When the milk is first set, and is 
much warmer than the surrounding air, it wiil give off its heat and will be less liable to take' 
in impurities ; but as it cools down to its surroundings, it will begin to take in everything. 
objectionable that the air contains,— decaying Tnillr or vegetables, the scent of kerosene,. 
tobacco, odors from the bam, etc. The Trnllf set deep and cooled by water below the- 
temperature of the air, will take in odors and impurities much more readily than that which' i» 
no colder than the air. 

Time of Settine. Milk set in shallow pans is usually allowed to set longer than in deep cans> 
but there is Uttle doubt that one of the principal faults of old-time butter-making was that of 
allowing rmlk to set till the cream was mjured for butter, and the skipi-inilk for feeding The 
gain in quantity of butter was much less thaji waa supp<»ed, and that gain was twice offset : 
first by loBS'in quality of butter, and again by quality of skim-mHk I m smy system of milk- 
setting the bulk of the cream, and the best quality of cream, rises within twelve hours, the 
bulk of the balance in the next twelve hours, and what will not rise in the third twelve hours 
is worth waiting for only when it is secured before the souring of cream or milk. 

To the general rule, however, that the bulk of cream wiU rise in twelve hours, exception 
must be made. The milk of some cows has poor areaming quality. The cream from such 
cows is slow to rise and may be set longer, to advantage ; but butter^naJeers will find such 
cows good ones to get rid of to cheese-makers. Whue one has such cows in possession^ 
however, rather than wait tiU milk sours for the cream to rise, it would be better to cream 
earlier, and takeup a larger proportion of the (top) nulk. 

In deep-setting the time may be twenty-four, or thirty-six hours, according to circum- 
stances, such as the creaming quality of the mUk, the facilities for keeping milk sweet, and the- 
convenience, such as available stock of creamers, &c., &o. 

It has been frequently claimed that "All the cream will rise in twelve houis." This claim, 
forgets that in no case does Tnilk throw up ali its cream, that the cream of the milk of some- 
cows rises more quickly than that of others, and that the rising of the cream depends upon the- 
condition in which the milk is, the temperature at which the milk is set, etc. There have been, 
instances in experimental work &t a very close creaming in eleven hours, but not every dairy- 
man has such cows, and creaming facilities, as in the instances referred to. 

Cooling Milk. When mUk is set in shallow pans in a cool room, the cooling of the- 
milk , along with the aeration, is sufficiently rapid to arrest the changes in the milk and 
enable the cream to rise. The room should never be above 60°. This wiU be a good 
temp^ature if the condition of the milk be good and the atmosphere pure; otherwise the- 
temperature should be even lower. Milk set in deep cans, having larger bulk, wiU of course 
cool more slowly than when set shallow, and some provision must be made for more rapid 
cooling. 

This is accomplished by the use of a better cooling agency than air, viz.. Water, or Ice. 
Where ice is not employed, the water should be as cold as it can be supplied, and abundant. 
The more defective the milk when set, the more the need of rapid cooling, and the colder 
therefore the water should be. 

~ The difficulty experienced by farmers who have not ice, is the fact that the water is 
warmest at the season when the condition of the milk demands that it be coldest ; as in the 
hot months of July and August. It is at this time that ice becomes of most value. 

Where ice cannot be had, however, especial care will be required at this season, in order 
to secure the cream without considerable loss. It would be an advantage, where the water 
available is not so cold as it should be, to have milk-cans of smaller diameter, say 6 inches 
instead of the ordinary size, 8 inches. 

It is a great advantage to have running water, or water in sufficient abundance to be 
changed frequently. Where water is running, and the quantity can be regulated, it should be 
allowed to run a liberal stream at the very beginning, and, if economy demahds it, the stream 
may be slackened later, after the milk has cooled down to a safe degree. 

Where dependence is placed upon changing the water, it should be done in a comparatively 
short time after the mfik has been set; for it will be noticed that the heat of the milk passes 
very rapidly into the water at the beginniag, warming th§ water and sq reducing its cooling 
effect. 
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In the use of ice for cooling milk, if ice be plentiful, it may be broken very fine, when it 
■wm cool the milk more rapidly; but if it be necessary to economise the ice, it may be broken 
omy mto large-sized lumps; thus requiring less ice, but not cooling the milk so rapidly, nor 

Application of Theory. The writer is deeply conscious of the difficulty of giving 
du-ections for creaming milk that will sefve the purpose of aU cncunistances, tunes 
and places. Milk is extremely variable m its character, being affected by so many 
conditions: such as breed and individuahty of the animal. The milk from the same cow 
undergoes constant change from time of calvmg until drying up, and it is also quicJily 
affected by changes in feed, in weather, in treatment, etc. 

All this has made investigation very difficult, and has resulted m slov^ advance m 
knowledge concerning millr action. This variation is enough to at once account for the i^** ot 
the existence of many erroneous opinions and wrong theories regarding milk-setting, and the 
impossibility, sometimes, at least at the present stage of knowledge, of givmg exphcit 
directions that will suit all occasions. • ^„,„ ... , , , , ^ 

By way of illustration: Prof. Fjord, of Denmark, found in re-heating, to 104 , milk that haa 
been cooled and transparted^before Betting, a gain of from 6 to 30 per cent. On the other hand, 
Prof. Henry, of Wisconsm, found in re-heating, to 110° and 120°, milk that had stood before 
setting twenty to thirty minutefe, and had cooled to 82° to 93°, a loss of from 4 to 12 per cent I 
Such results as these do not much help to explam the actual effects ,of heating milk, but help 
rather, only to open up a wide field for one to experiment further for himself. 

Similar reported experiments giving contradictory results might be quoted, bearing upon 
nearly all the questions in dairy practice with which the author has to deal. The following 
is interesting, showing, as it does, how completely at variance two authorities may be; the 
disagreement being in this case upon the question of the time which wiU be required, at 
different temperatures, for the cream to rise. No. 1 authority is Johnstone's chemistry ; No. 3 
is Tisserand, a French author, quoted by Mr. Long: — 



TEMPBEATiniE. 


35° 


42° 


■ 50° 


55° 


60° 


68° 


No. 1 says Milk "Will cream per- 
fectly" in ... 

No. 3 says " The whole of the cream 
will rise "in. 


(not in) 3 weeks 
13hrs. 


24hrs. 


36hrs. 


24hrs. 


36hrs. 


20hrs. 







Notice that the two statements are diametrically opposed, thus: — 

No. 1— Hours : 36—24—20. 

No. 3— « 12—24—36. 

The temperature at which authority No. 1 claims that milk will not give up a notable quantity 

of cream in three weeks, is the same temperature given by authority No. 1 as the temperature aj: 

which the cream will rise in twelve hours ! 

Even from careful and painstaking experimental w^ork erroneous conclusions may be 
drawn. For example, given me enquiry which of two systems wUl give the best results, and 
a resort to experiment^ work for the answer. The answer may depend not only upon the ' 
respective systems, but upon the condition of the milk and the season of the year ! If the 
question be whether the deep-setting or shallow pan be best, the answer in July, August and 
September may be in favor of deep-setting, whilst in November and December it would perhaps 
be in favor of the shallow pan. Such have been the actual results of experimental work by ! 
Prof. Fjord, which are shown in the diagram here presented and which serves to show clearly I 
the erratic tendencies of milk : — ' 



, Bumber pounds Butter from 100 pounds Mi]Tr J ^■^ 



The figures on the left show the butter values in the results, or the number of pounds ofS 
fbutter per hundred pounds of milk ; and the results are given for a, full year. The horizontal^ 
I lines correspond -vfith the butter values; and the perpendicular lines with the months of thai 
I year. For instance, the shallow pan was at its best in December, when one hundred pounds ' 
'ot milk gave a httle more than three and six-tenths (8.6) pounds of butter. 

It wiU be seen that the ' ' centrifuge " is generally highest,but is beaten by the deep-setting 

or ice, system in August, which month is hard both upon the centrifuge and shallow pan. fa. ' 
' November the ice is at its lowest, and is then beaten by both the pan and centrifuge, which ' 

are equally at their best. It will be noticed, too, that the ice system runs counter to both the 

4)ther systems, while the latter seems to move in sympathy. 
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This peculiar movement ia not inconsistent with the theory of cream-rising explained in 
this Manual. The centrifuge and the pan are ]poth dealing with "lillr wMda is at higher 
temperatures, and cooling less rapidly than milt in the ice systen;i. It were as if the higher- 
temperature advantage in the case of the centrifuge and pan, in August, were oflEset by the 
quicic changes in the mUk; and that the too rapid cooling by the ice system in November 
caused the loss of the advantage of a high temperature in overcoming "heaviness" in the 
milk, which advantage was realized at its best by centrifuge and pan. 

This, however, must not be accepted as conclusive, but rather as suggestive. What ia 
being ^ven here is not so much to sustain theories as to show the difficulties in the way of 
theorizing, to warn against placing too much dependence upon theory, and to lead up to the 
suggestion of something better than theory, or a way by which the dairyman may- partially 
grnde himself in his search for the most vrofltable system, for his oum circumstances. 

This suggestion is a proposed wa,y by which the farmer may do Profitable Experimental 
Work for himself, or make ttials for himself to obtain the best of all evidence — actual results. 
There is a little instrument called a Lactometer, the use of which is easily learned, and which 
w^ould enable any experimenter to make aU the trials necessary to satisfy himself as to the 
comparative merit of any system of mijk-setting he may choose to test. 

_ The lactometer is an iHstrument which telfi the specific gravity, or weight, of liquids. It 
is inserted in the liquid, allowed to sink slowly until it comes to a perfect rest, when the 
specific gravity of the liquid is indicated by the figures on the stem or the lactometer, at the 
point of the surface of the liquid. . . 

The value of the lactometer for dairy purposes comes from the fact that the constituent 
parts of milk possess diflerent specific gravities, and the presence or absence of one or other 
may in some cases be detected by this instrument. 

The fat is the lightest of all the constituents of the milk. The removal of cream from mUk 
leaves the milk heavier; and the more of the cream is removed the heavier the skim-milk. The 
lactometer registers very accurately this variation in the weight due to removal of cream. 

It is in tiaese facts that we luive conditions for making a comparison between different 
systems of setting milk, by learning which system removes the most cream. 

The manner of conducting-the test is as follows: The sample of milk that is to be set is 
first suflSiciently stirred.or shaken to be thoroughly mixed. A record, is then made of its specific 
gravity. Separate the milk into as many lots as there are trials to be made, having a care that 
each lot of milk, be maintained of the same quality, by constant stirring. When the milk has 
been creamed, make a record of the specific gravity of the skim-milk of each lot. 

'Every lot of milk was of equal value at the beginning, due to its thorough mixing; so if 
now one sample has thrown up more creain than another the fact will be proved oy the 
lactometer, by the milk being shown to be heavier than the other. If the specific gravity of 
the new milk be subtracted from that of the different lots of skim-inilk, the one-showing the 
largest remainder will be the one which has thrown up the most cream. 

One precaution is necessary in the use of the lactometer. The specific gravity of liquids 
varies at different temperatures. A specific measure of milk — say one quart— wiU weigh more 
at 45 degrees than at 75 degrees. This difference will be shown, of course, by the lactometer ; 
and it introduces an element of error to be g^uarded against. To provide against such possible 
error, it becomes necessary to reduce to the same temperature the samples of milk to be tested 
with the lactometer. 

Most lactometers are graduated for use at a certain temperature — sometimes at 60", and 
Bometiines at 80". For the purpose of such test as above explained it does not matter what 
temperature be chosen, so long as all the different samples of the test be brought to that 
temperature. But should a record be made of the test for purposes of making comparison 
later, with other like tests, it would be necessary to adopt a standard temperature, which 
preferably would be the one for which the lactometer nOw m use has been graduated. 

It is not necessary to bring-the whole lot of milk to the standard temperature. An average 
sample, of suficient quantity to use tHe lactometer, is taken, is brought to the right 
temperature, and its gravity noted. 

(A Table has been consteucted which brings the specific gravity of milk of any temperature 
to that of a standard teuiperature. The use of this table makes it unnecessary to change the 
temperature of the milk m order to determine its specific gravity.) 

The use Of the lactometer here proposed is strongly urged upon the reader. It vdll be 
found more simple than .the description would make it seem to be. It has several advantages 
over the churning of the milk. 

First, it is simpler and saves labor. To test the creaming Of milk by churning, not only 
involves the labor of churning, but of weighing carefully the quantity both of the millr and 
the butter. Second, it is more accurate. In churning there is the element of possible error 
both in the weighings of the mUk and biitter, and in the process of churning. Two quantities 
of dream of absolutely the same Ibutter value will seldom, if ever, chum the same quantity of 
butter. Much more practice is required to enable one to do careful test-churning than to use 
the lactometer, and even after full practice there wiU always remain, doubtless, a larger limit 
of error in churning than that in the use of the lactometer. The reader is cautioned, how- 
ever, against the use of a cheap and unreliable instrument. 

Ifeny questions will present themselves to the intelligent and progressive dairyman which 
no theories or practical instruments wiU completely answer. He cannot be told; for instance, 
which wUl always be the better system, the shallow or the deep-setting system. He will in 
some cases find one better and in other cases the reverse. He may be told provisionally that 
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yhen he has a good dairy (pure atmosphere) and no cold water the shallow pah will bd 
^cellent, and perhaps the better system. *And under the most favorable conditions for either 
iBystem, neither will always be better than the oth^. Hence the advantage of making trials 
for himself, by the help of the lactometer, as explained. Hence the need of making tests of 
■each system at different seasons, which can be done so quickly and effectively by simply taking 
the specific gravity of the skum-milk, provided the precaution has been taken to thoroughly 
mix the new miVk , and set some of it by each system on trial. 

Removing Cream, in other words Creaming, or Skimming. It was once thought necessary 
^o use a "skimmer" or a sort of seive-scobp, with which to lift the cream. It was then 
believed that much milk in the cream was objectionable. This belief grew out of the old-time 
practice of keeping cream before churning it until it was downright sour. At this time, the 
•old rule for creaming was to " Skim when the cream was so thick that it would not flow 
back behind the filler, as the finger passed through it." This rule was a natural outcome 
-of the system once employed, but it was an unscientific rule., The condition of the eream was 
-due to the temperature, moisture, &c., rather tljian an indication that the cream -had all risen. 
Now that it is known not to be( necessary to keep both Tnilk and cream tiU quite sour, there is 
less need of leaving the cream on the rnillr till it forms a tough blanket that can be Ufted. 
When lifting the creajn with an old-time skimmer there is a certain loss of the undercream 
which runs through the seive back into the pan. Now that there is no objection to some 
of the milk being taken up along with the cream, it is better to discard the old skimmer, and 
to use a scoop without h'oles. vSTith this the cream may be dished up with less loss, taking 
with it, of course, a small portion of the milk. 

The old rule being discarded, a new one is in order, and the writer suggests the following: 
Cream the Milk Before It Is Sour. If the millr be in good condition, and it be kept in a pure 
atmosphere, at 60° or lower, it may profitably be creamed in 34 hours. If the conditions are 
not so favorable, it may be necessary to s§t it longer, but the need for setting it longer than 36 
hours ought to be avoided. 

In Deei)-Setting there are various methods of creaming. In the simplest form of "creamer," 
the cream is dipped up from the top. This method has to recommend it, its simplicity, its 
■cheapness, while it secures the cream free from sediment — a very important consideration. 
Creaming in this way involves a little more labor, aJso some little care and skill to avoid the 
■loss from mixing the cream with the milk; but with a little practice it can be done easily. 

There is no objection to taking up some of the Tnilk along with the cream, but one should 
have a care to ddsh up only the miTIr which is immediately tinder the cream, and which is the 
richest. 

In deep-setting, the creaming dippers should be deeper, and provided with a longer and 
vertical handle. 

Hew Low to Cool. There are two facts to be taken into account in connection with 
the cooUrig of milk. First, the greater the bulk of milk the less proportionate surface exposed 
to the air, or cooling influence, and, consequently, the more slowly wfll the milk cool. 

Second, the cooling is more rapid when the cooling medium is a good, than when it is 
a poor conductor of heat. Millr will cool more rapidly surrounded by cold water than when 
-surrounded by cold air. 

Third, the greater the difference between the temperature of the millr and that of the 
codling medium, the more rapid the cooling. To illustrate this. Dip a thermometer say in 
•either warm or cold water and notice how rapidly the mercury will move while the range 
■between the two points is greatest, ajid how slowly it will move when the mercury is near the 
pinnt at which it will come to a perfect rest. 

Wishing to cool the milk very rapidly, we may take advantage of these natural laws. In 
-deep-setting the bulk of milk is very considerable, compared to what it is in shallow-setting. 
We can reduce this bulk, as much as we wilfe by making the milk-cans of smaller diaandter. 
Then, water being a better conductor than air, we may use w^ter, with or without ice. 
Thir/ily, to obtain as long as possible a range of temperature between the milk and the cooling 
n^edium, we use water as cold as it is available. When using standing water, we find that ttie 
heat of the milk varies the tempe*ature of the water ,and depreciates its cooling effect. To avoid 
this difiaculty we have recourse, when possible, to miming water, which being constantly 
renewed, is always at the low temperature require. If running water be not available we 
perhaps have recourse to ice, which keeps down the temperature. 

As to the practical effect of a low temperature of the cooling medium, inducing rapid 
.cooUng, the following results of experiments made in 1876, by a French agriculturist, M. 
Tissiarand, are of interest. The different samples ef mUk were set surrounded by water of 
diBEerent degrees of tem^^ature. 

To make.one pound of butter ; 

■ Cooling medium at 36°, required 31 to 23 Ibs'milk , Cooling medium at 53°, required 27 to 28 lbs milk 
" 89* " 33'to2!4 " " &r " SStoSS " 

" 48° " 25to36i " " 72° " 34tb«6 " 

This is an unmistakable showing in fav6r of a Iqw-temperature mediunii 
M. TisserMid does not tell us at what season of the year the experiment* wereynade. This 
is to be regretted, in vie.w of the teaching of the <^agram already shown. ^ ' 

The qvestioB arises, whether the effect is owing to the low temperalS're,/or fte eien s^Jce, or 
owing t© the more riwid cooling caused Bj the Ittwer temperature. We d'o know that deep- 
••ettii^ is most faroraile at a season when i the condit'ron of the milk requires that it be rat)i(£ry 
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■cpoled, as proved by the defective results at such seasons of the centrifuge and shallow pan; 
'both of Tvhich have to do with m\\k at a high temperature. Agaia, deep-setting is less 
■eflectiTe when the millr is heavy. These facts seem to indicate that the good results of low 

■ cooling are not due to anything else so much as to the rapid cooling. At afl events, it Is clear 
'that — at least in the season of the year when mi 11? at a high temperature is in a critical condition 
— the more rapid the cooling the better. 

Low-Cooling — Effect on Quality. There are few points in butter-making that have 
■evoked more discussion than that of moderate vs. low cooling, as affecting the quality of 
product. There is no space available here for a full disemssion, and the writer will be content 
to leave aside the theories extant, and to touch upon those points upon which there can bo no 
doubt, or to know which wfll be of service to the dairyman. There are majiy practical 
authorities who claim that a low temperature must needs be injurious to the butter, especially 
to keeping-quality and aroma, or flavor. On the other hand it is claimed by advocates of low 
cooUng that the butter thus made has especially good keeping-quality, and that the aroma may 
'be developed in that system as readily as in another.' It ite far enough to enter into the 
discusssion to say that butter of excellent keeping-quality and fine flavor has been made by 

■ both the deep-setting system an(J low-cooling and by the shallow system and a temperature 
■not below 50°. It has been claimed too, that, the practice of low-cooling has been especially 
successful where butter has been made for export, and that a higher temperature has been 
most successful where butter has been sold for immediate use, almost or quite fresh. _ Here, 
again, the argument in either case is faulty, because all the factors are not considered, 
and the facts given us ^ord no principles upon which to base conclusions. The truth is, in 
imaking butter bjr the different systems, different treatment of the milk and cream ij^ 
•demanded ; while intelligence and skill -will teU for good under either system. 

■n|"^HE Centrifugcil System. This system of creaming TnilTr may be designated the Mechanical 

I Method. It is of recent introduction. Centrifugal force is a force of nature, by which 

bodies made to move in a curve" tend continually to fly oflE from the axis of their motion. 

A body set in motion tends to move in a straight line, and wiU so move unless forced by a 

counter influence to deviate therefrom. 

H a vessel containing a liquid body be made to revolve, the liquid will be forced by its 
confines to revolve about a central point ; but it wiU tend continually to break away from that 
■centre. 

Another fact is that the greater the specific gravity (or weight, compared with weight of 
an equal bulk of water) of a body subject to cenmfugal force the more easily the body over- 
•comes resistance, and 'th,e tendency to fly from off the axis of its motion. If a liquid body 
which is caused to revolve in a vessel be composed of elements of different specific gravities, 
■the heaviest of these will force themselves to the outer diameter of the Uquic^ body, or to the 
walls of the vessel, leaving the lightest elements at the pentral point of the motion, and the 
inedium weights between the two extremes. 

Another law is centrifugal motion is that the greater the speed of revolution the stronger 
"the outward tendency, or force. Of course the farther from thfe centre the greatei;' the speed. 

These are natural laws that have been long known. The effect of the working of these 
ilawB is called centrifugal force. 

This force had already been applied to other purposes, but it was only as late as 1876 that it was 
.appUed to the creaming of milk. The -application of this force was made possible by the fact 
■of a difference in the specific gravity of the different constituent parts of mUk, 

. The sugar and caseine which nulk contains in solution, are heavier than the fats which 
milk contains held in mechanical suspension. If then milk be placed in a vessel and the vessel 
•be caused to revolve with speed, the heavier portion of the mUk, or the skim-milk will be 
thrown towards the outer diameter of the vessel; and the fats, being hgbter, wiU be forced to 
take a position nearer the central point. 

The impurities which the milkicontains or all the solid matter that is not in solution in the 
millr and which is heavier than the serum, or milk itself, wiU be thrown to the very outer edge 
of the circumference and will impart itself as an actual layer of dirt, against the walls of the 
machine. , 

Having secured the separation of the cream from the milk, some device is required for 
drawing off the cream and skim-milk, each into separate vessels, and a means of keeping up a 
continuous supply of new milk. This has been attained by a variety of machines which have 
been invented, and which machines are known as "Centrifuges," or "Cream-Separators." 
• It seems at first somethink wonderful that a machine can take tn new idi&. and turn out cream 
in one stream, and in another streaOi skim-nulk. But the only thing abou,t it that is wonderful 
is the jngenmty of man in utilizing natural laws to serve his purposes. The separation of the 
cream itself, under the actual conditions, is no moFS wonderful than the fact that cream 
separates itself, by rising, when the loilk is stand-ing stiU. The result in both cases is due to 
the fast of the difference in the specie gravity of the elements of which mUk is composed. In 
th^ natural method of cream separation, the cream sises out of the. milk, as it were, leavip% 
■the milk behind. In the aj-tifieial process, the <miik being heavier iban the eream, is threwn 
■by the centrifugal force away froia the cream, as it were, leaving the orearni behind. In the 
•natural process the separation, gwing to the sligbt difference in gravity of cream and milk, is 
coBiparatively slow ; m the artificial method the sepsoration is quit^ I'apid, owing the natural 
tendency ef movement being .increased by the centrif itgal force. 
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Below we illustrate the principle upon which all centrifugal machines are constructed. 
ITie differences between the various machines are merely differenees of detail. What is here 
given is common property, and not patentable. The several machines in the market a,re 
aoubtless patented, at least in some countries ; but the invention consists in some special 
features in the details of construction, of more or less merit. Such details have to do with the 
shape of the vessel, or bowl, with the application of the power, the devices for drawing off the 
cream and skim-nulk continuously, and such like matters. With patented articles we have 
here nothing to do. Even if the writer believed one particular machine to be better than 
another, it would be inconsistent with ihe design and purpose of this manual to state his 
belief. The proprietors of aU dairy instruments that are controlled by patents usually 
advertise fully and elaborately, and the reader who is iu want of any special article is here 
advised to write to the different dealers or manufacturers for full particulars, and to visit, if 
possible, a dairy where each machine is in use. 

The following diagrams vstU illustrate the working of this principle: — 




1. Vessel at Rest. 



2. Set in Motion. 



3. Complete Separation of Cream. 



MILK SUBJECTED TO CENTKIPUGAIi FORCE. 

In the vessels of milk, which are supposed to be circular, 'the skim-milk is represented hy 
dashes and the fats by dots. In the first vessel, the milk is at rest and at a level, and the milk 
and fats (dashes and dots) are mixed. In the third vessel the milk has been subjected to a 
high speed of revolutibn, and the imlk is no longer at a level, but forms a perpendiaular wall 
around the sides of the vessel. One may look down into it and see the centre-bottom of the 
vessel 1 The vessel has been revolving for some little time, and the skim-miUs: and fat have 
separated. The skim-milk (M) forms the outer portion and the fat (F) the inner circle. It is 
as if the walls of the vessel had a thick coat of plaster and the surface of this coat a thin coat 
of putty. 

In the second illustration one may see the course of the change in position of a liquid body 
subjected to centrifugal force. The space under the dotted lines A to B represents the liquid 
at rest. The space under C and D represents the position of the liquid body after having been 
for a time subjected to the force. The space under the dotted lines E and P represents the 
appearance of the liquid after a stiQ longer period of revolution. 

Anything in the milk not in solution, such as foreign matter, dirt, &c., or even in jwrtion 
of the caseine, being heavier than the liquid, will be forced upon the walls of the vesseL This 
force tends to purify th^ milk. In the third vessel will be seen the manner in which 
impurities pack as a distinct layer (I) against the walls of the vessel. 

Special advantages of the Centrifuge. The first advantage is the increased yield of butter. 
A glance at the diagram which appears on a previous page wiU show that the centrifugal 
machine is far superior to the other systems. It was only once beaten, during a whole 
year's experiments; and that in August, by the ice-systeaa. In other instances the centrifuge 
has been superior to other systems at all times and seasons.^ There can be no reasonable doubt 
as to the effectiveness of the centrifuge in point of quantity of butter produced, and to its 
superiority in this respect over all other systems yet known. 

The second advantage is the speediness of the creaming. Milk may be brought direct from 
the cows and turned into the machine ; the creaming will begin almost unmediately, and go on 
continuously, a single machine creaming the milk of a herd of perhaps 50 cows in one hour. 

The third advantage is the quality of the skim-m,ilk. Whether it be for feeding or skim- 
cheese making, the skim-milk from the separator is in excellent condition. Aside from the 
loss of its fat, the skim-milk has undergone no change to hurt it ; indeed it is doubtless 
somewhat improved for some uses by having been purified by aeration and removal of sediment 
and dirt. It is, of course, somewhat poorer from the loss of so large a proportion of its fat. 

A fourth advantage is in its use in factories. It will allow of the transportation once 
daily of milk to the factory ; and possibly the carrying back of the skim-milk, by the farmers, 
on the return trip. There are other minor advantages. 

Disadvantages of the Centrifuge. — The first disadvantage is the higher cost of the machines. 
The original cost of manufajpturing these machines, royalty to patentees, and the commission 
on the sale of them, all combine to make them quite expensive. It places them out of the 
reacli of many who might otherwise use them. The increased butter yield, however, will help 
to pay the cost ; and it may be expected that improvements and competitiou will cheapen th« 
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macl^ines not a little. The high cost of the separators is partially compensated for in a great 
saving otherwise, 

The second disadvantage is the necessity iov power. The power required — for the smaller 
ones at least— is not large ; but, unlike the old system, the centrifuge cannot be run without 
some kind of motive power be supplied it— be it «team, water, or horse' power. This' adds to 
the cost of plant, and to the cost of running. 

The thurd disadvantage is the risk in using centrifuges. The writer would guard the 
reader against any undue alarm when he does his whole duty by calling attention to the fact 
that accidents attended with fatalities have occurred in the use of the centeifuge. With almost 
all machiuery accidents are possible ; but generally, if not always, avoidable. The greater the 
risk in running machinery, the greater the need of intelligence, caution, and carefulness. 
There is no absolute need for accidents in running centrifugal machines. In buying, one must 
require of the manufacturers that the machine be perfect in construction, that a capable 
machinist or mechanic be sent to put it up, that he stay long enough to put the machine into 
running order, and to give adequate instructions for its safe running. Any serious accident 
that happens to a centrifuge comes of it being run at a speed higher than its construction will 
admit. There seems no reason why the centrifugal machine may not be tested, and then used 
within its strength, just as well as a locomotive and a bridge are tested. 

_ The fourth disadvantage is the limitation of its adaptation. The centrifuge is almost or 
quite valueless except under suitable conditions. For instance, a very small dairy could 
neither afford the cost of the centrifugal outfit, nor afford to run the machine. The smallest 
machine made, up to a recent date, required at least thirty to forty cows to supply it 
profitably. This disadvantage may yet be removed. We may yet see a machine that will be 
easily propelled by some cheap and common power, say by dog power, that will profitably 
separate the cream from less than one hundred pounds of mUk. Prof. Long, indeed, states 
that there is a machine in the market already that can be worked by hand power. 

The question of quality — how the butter of the centrifugal system compares with that of 
the natural system, is open to some discussion. On the one hand, it is claimed that the 
centrifugal process gives the best quality of butter. Theoretically this claim seems a 
reasoname one. The pm-ifying of the milk, and the freshness of the cream, would seem 
altogether in its favor. 

Yet we find so excellent an authority as .Major Alvord giving preference to the " old, quiet 
gravity method," because of the "lesser disturbance and change of the fat globules of the 
milk." As to this last claim, the writer would require more than an opinion to convince him 
that in the process of aggregation that obtains in any system of creaming, there is any 
" change," in the globules, of the character of a breaJdng up of the globules, to be followed by 
a re-assemblage of them. There would be more reason to fear this new speedy gravity method 
if centrifuging milk were an active churning of the milk, at an extremely high temperature — 
say about 100 degrees. 

The di£3culi^ of deciding which of two creaming systems produces the best butter is due 
to the lack of reliable data. In ,butter-making there are various factors besides the creaming 
process ; and it foUows that the making of a good or a poor article by either system is not 
necessary proof of the superiority of one system or the inreriority of the other. Good and bad 
butter have been made by either system. The making of a good article by any system proves 
the merit in respect of quaUty of such system. The making of a poor article, EUter such proof, 
simply suggests the probability of sometliing important in the general management of the 
cream and butter. Each system demands different treatment of the cream ; and doubtless to 
this fact is due an occasional failure in either case. -The writer, while he is not prepared to 
urge any marked superiority in the centrifuge in respect of quality of product, does not 
hesitate to affirm his perfect confidence in the system on the score of this important essentiaL 

Points of Merit in Cream Separators : — 

First. Strong and simple in construction ; safe and easy in working. 

Second. A good strong foundation, and a steady motion. The danger in the machine lies 
in the chance of the breakage of the skimming vessel, or drum, which revolves with greater or 
less speed. This should revolve within a strong metal armor, or shell, which will serve as a 
protection. 

Third. The minimum need of power. 

Fourth. Thorough skimming. It should be capable of separating the maximum quantity 
of fat from the milk, the cream yet containing the minimum quantity of mUk. This is 
required because it would be a proof of merit in the machine, not because the skim-milk in the 
cream is in itself necessarily objectionable. It should have merit in the special quality of 
thoroughly creaming the ^rsi and last mUk of the skimming. 

Fifth. Easy means of regulating the flow of milk and cream, obtaining thin cream or 
thick cream at will. 

Sixth. Easy cleaning. 

Seventh. Freedom from defects in its mechanical construction, running, motion, inflow 
and outflow, oiling, heating, loss of speed, starting, etc., etc. 

Eighth. General conveniences of detail. 

Ninth. Cheapness and durability. 

How to run a Separator. The centrifugal force is due to the speed of the revolution and 
the size of the drum. The larger the drum, the less speed required, and nice versa. A machine 
is constructed for a given speed. This speed, in practice, must needs tometimes vary. The 
greater the speed, the more complete the creaming for a given inflow of milk. In regulating 
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the speed, the following general rule may be observed : When the speed increases, the inflow 
vf milk may he increased ; when the speed decreases, the inflow of milk should be diminished. 
Of courge, it will be necessary to have a care not to increase the speed beyond safe limits. 

Again, the creaming of milk by centrifuge, even as by setting, depends upon temperature. 
The higher the temperature, at least up to 90°, the more easy the separation. This makes it 
advisable to cream the milk when warm. If, however, it be sometimes necessary to cream 
mUk when cold, it wiU be also necessary, in order to avoid loss, to skim more slowly, or m 
other words, to diminish the inflow. 

Care of the Machine. Like any machinery, it should be kept well oiled; and like any 
other mak-implement it should be always immediately and thoroughly cleansed after each 
time of use. 

Special points in the management of particular machines may be learned by a perusal of 
the cii'culars of the manufacturers. 

C^ARE of Cream. Ripening Cream. From the time cream is separated from the milk it 
> undergoes constant change. The solids in the cream, other than the fats, are subject to 
rapid decomposition. This decomposition is not favorable to the keeping quality of 
whatever it aflfects. Butter always contains a proportion of solid matter that is not fat, and 
the less this solid matter has advanced towards decomposition, the longer will the butter keep. 
Now, this decomposition in milk, or cream, is very rapid. In butter, owing to the smaller 
quantity of this foreign solid matter, to its dryer condition, and to the salt, the decomposition 
is comparatively slow. Hence a very short time of change in the milk, or cream, represents a 
very long time iii the life of the butter. 

The facts go to show that the sooner cream is made into butter the better wUl be the 
keeping quality of the butter; for the rapid decomposition going on in the cream is partially, 
if not whoUy, arrested in the butter. 

On the other hand, the chemical changes in the cream appear to have the effect of aiding in 
the separation of the caseous matter from the fats of the milk, and so facilitating the churning. 
It has been pretty well proven that cream which has been subjected to the changes indicated, 
in other words has been ripened, wiU chum more easily and produce more butter. According 
to Prof. Long, experiments made on a large scale prove that to make one pound of butter it 
required 35 pounds of mflk when sweet rnilk was churned, and only 33 pounds of milk where 
ripened cream was churned. 

These two main conditions seem to have opposite effects, the one favors imm ediate 
churning for quality's sake; the other requires age, for quantity's sake. 

It must be remembered, however, that the large weight of butter from sour cream is not 
all due to more effective churning, but may be parfially due to the larger adulteration of the 
butter, with water, caseine and sugar, or acid. 

Again, while these chemical changes are going on, there is a d&oelopment of flavor in the 
butter. This development is doubtless due to such chemical changes as the decomposition of 
the caseine, the formation of lactic acid, and the oxydation of the fats. This development of 
flavor, up to a certain point, is agreeable to the taste. It is a more positive flavor, as compared 
with the delicate flavor of the sweet-milk butter. Beyond this point, however, the develop- 
ment continues till the flavor is sharp, or even rancid. 

It may be accepted, then, as a general rule, that the newer and fresher the milk, or cream, 
•when it is churned, the more deUcate will be the flavor, or the less will the flavor be developed; 
but the less will be the quantity of butter. 

As to the keeping quality, there is some room for question. It has been claimed that the 
keeping quality of sweet-cream butter is not so good as that of sour-cream butter. So much 
depends upon the other processes that it is difficult to say just what effects are due, in 
experiences cited, to this factor of chemical changes in the cream. One thing, at least, is 
beyond question, and it is this : that the eating, keeping, and every other quality is injured by 
keeping cream till it is too old. 

The f or^going theory of cream-ripening, therefore, is not favorable to the practice of 
keeping cream very long, nor till it is very sour ; nor, on the other hand, is it favorable to the 
churning of milk or cream absolutely fresh or sweet. It favors, rather, a moderate ripening, 
and churning not later than the first appearance of acidity. The fresh side is the safe side : it 
means more delioate flavor, better prices, increased consumption. 

Ripeness is sometimes confounded with souring. It is quite possible that the chemical 
changes produced on caseine by souring have a tendency to weaken the adhesion of the caseine 
to the fat globules. But the real advantage of ripening, and the meaning of ripening, is 
exposiire to the air, or to the oxygen of the air. Cream perfectly sweet that has been so exposed, 
will chum and make butter that has the merit of sour-cream butter, without the defects of 
souring — or decomposition. 

Cream-ripening requires the following conditions : — 

First. A certain age, and as much exposure to the air as possible. The higher the 
temperature during exposure, the more rapid 'the ripening process. Thus the temperature of 
the cream may be raised to 70°, and it may be stirred frequently while exposed to the air at 
that temperature, with the effect of hastening the process. In such case the cream Is cooled 
just before chximing. If it be an object to delay the churning, let the cream stand at a lower 
than the usual temperature, until ready for churning. 

Second. Cream should be rijpened uniformly, we have seen that well-ripened cream will 
chom in a shorta- time than unripened cream, and produce more butter. It follows, from the 
fact that the ripened cream is the first to churn, that if cream be unevenly ripened, some of 
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the cream will be farther advanced than the rest, and will churn first, leaving some of the 
butter in the buttermilk. Hence, a loss in quantity results from the cream not being evenly 
ripened ; and it is a loss greater than would be supposed by dairymen who are not 
accustomed to make experiments, or to make careful observations. The lesson to be 
learned is to see that the cream be evenly ripened. Dairies are very often too small to 
allow of churning each milking by itself. It is necessary, therefore, in such cases, to mix 
different milkings. Under this practice, the cream, being of difEerent age, is likely to have 
different degrees of ripeness. The oldest cream will be sooner churned than will the newer 
and fresher cream. The loss due to this cause may be provided against, in a measure at least. 
Let each fresh skimming of cream be mixed with the cream jpreviously gathered, and let the 
whole be well mixed by thorough stirring, at the time of mixing, and by frequent stirrings 
between mixings. After the last lot has been mixed and well stirred, let the whole remain for 
not less than twelve hours at a temperature of about 60°. By this means the souring or 
ripening of the older cream is checked by the presence of the fresher cream, and the ripening 
of the latter is hastened. To accomplish this, aU the cream for a single churning should be 
kept in a single vessel, which should be sufficiently large for the purpose. This wiU ensure a 
more even ripening, and provide against loss. The lower the temperature, the longer the 
time required to ripen cream. There is a practice, very common, and sometimes in vo^e 
even among makers of good butter, of creaming on the morning of churning, and adding 
the fresh cream. This serves to enrich the butter-milk, but it is a loss and waste of butter. 

The question of Sweet vs. Sour Cream, so much discussed, may be said to be settled in 
ordinary practice by this necessity of churning different skimmings. Where different 
skimmings are churned, and time is given for thorough mixing and even ripening, the cream 
is likely, under ordinary conditions, to have advanced, when ready for the churn, to a 
perceptible acidity. When it has arrived at tlus stage, the need for quality demands that the 
butter be churned, and there is no advantage to be urged to set aside this demand. 

The Length of time Necessary to ripen cream depends upon two conditions : upon the 
exposure to the air, and upon the temperature. The more surface exposed to the air, and the 
more thorough and frequent the stirring, the better and the more even the ripening. For the 
sake of such exposure the cream-holder should be ventilated, but this ventilation will make 
necessary frequent stirring to prevent over ripening (and drying) of the surface. As to 
temperature, tiie higher it is the more rapid will be the process of ripening. 

In large dairies in Denmark, churning is done once daily. The cream is churned after it 
has "ripened or soured 24 hours." It is the practice sometimes to hasten the ripening somewhat, 
in order to get the cream sufaciently advanced for churning. This is done in some cases by 
adding about two per cent, of sour butter-milk, keeping the temperature low, say 55°. A more 
common, and far better practice, is to warm up the cream to 65°, and keep it slightly above 60°. 

The writer has never practiced putting sour butter-milk into cream. Nevertheless the 
practice is recommended by some dairymen. The churning in some cases is somewhat 
difficult, and relief is sought by adding, say from two to five per cent, of buttermilk to the 
cream just before churning, if any benefit arises therefrom, it is when added to unripened 
or sweet cream, in which case the churning is made easier perhaps, and the development of 
flavor Ts hastened. 

Temperature for Keeping Cream. When chumings are somewhat frequent, a good 
temperalnire for keeping cream would be from 60° to 50°. Where chumings are delayed and 
cream is long kept, let the temperature fall to say from 50° to 45°. When churning is to be 
hastened the temperature may be from 60° to 70°. 

Salt in Cream. It is a practice of some good dairymen to add a little salt to the cream_ 
This practice is to be commended, especially where cream is kept several days before churning^ 

Consistency of Cream for Churning. The cream from the shallow pans, which has stood 
long, and has dried and thickened, would be improved by the addition of fresh liquid — skim-milk 
or water. There are two reasons why cream should be somewhat thin. The main one is that it 
allows the more thorough drainage,or washing, of the butter, as described later on. This may 
be provided for by adding millr or water at the close of churning. It is weU, too, that cream be 
somewhat thin during the process of churning ; the grain of the butter will thereby be better 
protected in churning. Especially should tough, leathery cream, taken from shallow pans, be 
thinned enough to dissolve the lumps in churning. This necessity for cream to be somewhat 
thin is an advantage , for the milk nearest the cream, when skimmed, is more or less rich, and 
by taking it up with the cream a saving is made. It is not so necessary to thin the cream 
raised by deep-setting at a low temperature. 

The addition of water to cream has been objected to by some dairymen, and is favored by 
others. There can hardly be any harm in the practice, if the water be pure; and it is likely 
that the water wiQ help to dissolve any excess of caseine. 

To keep cream till it is very sour is a practice not to be recommended, as the reader has 
already learned. If it be done, however, it wiU be well to allow the sour mUk in the cream to 
settle in the cream-holder, to draw it off at the bottom, and to replace it with /resft skimmed 
milk, or water. 

Hov7 to Warm and Cool Cream. Always warm and cool cream gradtially. The tem- 
perature of the cream may be changed a degree or two, by using very cold or very warm 
water in rinsing the churn. When necessary, or advisable to thin the cream, the temperature 
may be lowered or raised by using a liquid (milk or water) that is cold or warm, as the case 
requires. Avoid using a liquid that is hot, unless it be put in slowly while stirring the cream. 
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A.^aiu, the cream itself may be cooled or warmed to the necessary degree. Tftis may be 
done either by setting the cream-holder m another vessel sun-omided by cold or warm water, 
or by immersing a vessel containing cold or warm water m the cream till the desired 
temperature has been obtained; constantly stirring the cream in either case. 

A Cream-Holder. Tin is one of the best materials for a cream-holder. It is light, cheap, 
easily cleaned, and it is adapted for changing the temperature of the cream, by being a good 
conductor of heat. It should be well made, of good, strong tin, with a ventilated cover, and 
preferably with a faucet at the bottom, and shoiSd be provided with side handles, placed well 
down towards the middle. A strong paddle is necessary, for stirring the cream. It would be 
"wen if this paddle were of some such material as glass or tinned iron. Hard wood will do, but 
it win be less easily washed. A hole in the cover of the holder will be convenient for the 
handle of the cream-paddle to pass through. A cream-holder should be sufiaciently large to 
hold a, full churning. 

("CHURNING. Of all the processes in butter-making, this one of churning is in some respects 
J of the greatest practical importance. Indeed, it may be truly said, in a sense that would 
not apply to any other process, that churning is butter-making. This is so true that the 
Writer does not hesitate to ask the reader to give his first and best attention to this section of 
the present work. 

There are more reasons for this emphasis than space vsdU allow being given. There is 
room, however, for one of the reasons. It is claimed that the great bulk of butter made in 
private dairies is poor. If this claim be true, or nearly true, is there any single process in the 
whole art of butter-making which, if corrected, would so change the bad state of things that 
one might be enabled truthfully to say that the great bnik of the butter made in the private 
dairies of the country were of excellent quality? There is one such process, and only one !_ It 
is not milking, it is not cream-rising, it is not creaming, it is not salting, it is not packing 
However important all these are to the attainment of the desirable degree of perfection, it 
cannot be said of any one of these processes that it will do what is here claimed may be dcae 
by one other process: and that process is churning ! 

This statement needs one single quahflcation. Churning, as here understood, isinadb to 
include the after processes called washing and salting. This is a reasonable qualification, since 
the whole work may be done by a single implement — the churn — and done at one and tha 
same time — practically as a single process. The process of churrong, as it ought to be 
understood, and as it wUl yet come to be understood, involves both the washing and salting. 

It is at least true that one may go into any of the dairies of the country, take the cream as 
he finds it, churn it as it should be churned, and produce a sample of butter that would be 
pronounced first-class. It would be required, of course, that the one implement which he is to 
use be a good one, and that the ordinary requisites for the process, thermometer, salt, water, 
etc., be suitable. Beyond this, it is required only that the cream be not ahrKidy spoiled, 
although not required that it be free from defect. In a word, one may go into the average 
dairy where the ordinary mal^e of butter is poor, take things as the^ are — the cream probably 
defective, and other things not as they should be — and, by the sole difference of a better 
process than the one usually employed in that dairy, produce an article that if not gilt-edged 
will be of good quality — of a quaUty that if it were to characterize the butter of the country, 
would change the reputation of this butter of the country right about from bad to good 1 

It may be further said that the new process wiU be simple and easy enough to eiSable the 
average dairy operator to adopt and follow it. These are strong statements; but they are 
made advisedly — made with an assurance that their truth may readily be demonstrated by 
experiments which may be easily made if raactical demonstration were necessary. If these 
be well-grounded statements, they are sufficiently important to justify the emphasis here 
given to them. 

But while it is one thing to go in person into a dairy and acoompUsh certain results, it is 
quite another thing to send a book with a view to the same end. The question arises, is it 
possible for one to set forth in a book the better process so clearly that the book itself may 
go into hundreds or thousands of the dairies of the country and lead to such a change in this 
key-note process in butter-making, called churning, as wiU change the character of the butter 
from bad to good. 

Though not with the assurance just expressed in regard to what may be done by a visit in 
person, the writer will try hopefully to make the explanation of a simple, scientific process of 
churning so plain that it wiU oe possible for it to be studied, understood, and put into practice, 
\)y thousands of the many intelligent dairy-folk whose present process is open to radical 
improvement. 

"While it will be necessary, of course, to explain the whole process of churning, the attention 
of the reader is directed particularly to some of the more important parts of that process, 
especially the drainage, or washing, of the butter in the granular form. 

Tempering Cream. Temperature for Churning. It is a common practice of dairy writers 
to name a certain temperature for cream for churning. The temperature most frequently 
given is 62 degrees. As a matter of fact, there can be no regulation temperature for all 
cream. Doubtless for every lot of cream there is a certain temperature which is best for it ; 
but that best temperature would not be the best for other lots of cream. 

To guide the operator in this matter of temperature for churning, it may be stated in 
general terms that the higher the temperature the more quickly will the butter come, but the 
poorer will be the quality of the butter ; and the lower the temperature the longer will it take 
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to bring the butter, but the better will be its quality. This will hold good at least within the 
average range of churning temperatui-e which may be said to be between 55° and 65°. The 
rule which the writer has adopted is to chum at as low a temperature as will bring the butter, 
and tvithin a reasonable time. For the sake of quality of butter, and perhaps quantity, it is 
preferred to lengthen rather than shorten the time of churning. 

This is an easy and a safe way of determining the question of temperature. The time 
required for churning is under perfect control, and the rule is simple. To hasten the churning, . 
warm the cream ; to retard the churning, cool the cream. 

The only way in which one is likely to err, is in churning in too short a time. Where one 
can bring the butter in as short a time as he wUl, by merely raising the temperature of the 
cream, he is not likely to make the churning too long. In the experience of the writer, the 
only evil connected with slow churning has been the unnecessary labor involved. On the other 
hand, quick churning, except it be due to the favorable character and condition of the cream- 
has the effect of materially mjuring the quality of the butter. 

It is desirable that the butter when it "comes" be firm, not only for the sake of its qiiality 
and quantity, but for the need of carrying out the whole process of washing and salting. This 
requu-ement can be met only by churning at a low temperature. Although a low temperature 
means slower churning, it has so much to recommend it that a trial is strongly urged upon the 
reader — a lower temperature than what may have been his practice — even so low as 58 to 55°, 
under favorable conditions. 

It may be here noted that if it has been necessary for any reason to churn at a somewhat 
high tempei-ature and one which does not leave the butter firm, as sometimes happens wlien 
cream is peculiarly difficult to churn, it wiU be vexy advantageous to cool the contents of the 
churn, towards the end of the churning — as soon as there is evidence of the "breaking" of the 
butter. This plan has merit second only to that of doing the whole churning at a low 
temperature, but it requires judgment. 

It sometimes will be found necessary to vary the temperature, owing to causes which it is 
well for the operator to know. The cream of some cows and sgme breeds is easier to chum 
than is the cream of other cows and breeds. The earlier after calving and the more succulent 
the food, the easier will be the churning. It is well known that the milk of cows fed on dry 
food in winter, and having been milked for months, will be more diflEicuIt to churn, requiring 
a higher temperature of the cream, or a longer time to churn, one or both. The better the 
condition of the cream, in respect of the ripening; the less the quantity of creana in a 
churning; and, to a certain point, the larger the churn, the more quickly will butter come. 

Where the churning is difficult, it may be helped, at least in some. cases, by heating the 
new milk before setting it. Again, account must be taken of the fact that the agitation of 
churning itself raises the temperatui-e more or less. How much the temperature of the cream 
may change, wiU depend somewhat upon the surrounding atmosphere. In the warm days of 
summer, unless churning is done in a cool room the rise is considerable. In winter, if the 
churning be done in a very cold room the temperature may actually fall. Owing to such 
changeable conditions as those enumerated, it becomes necessary to vary the temperature at 
diflferenf times. 

And yet the question is not so complicated as it may appear. While it is well to know 
these influences, one does not need always to take them into account and nicely to balance 
them. It is enough to remember the simple rule already given, to chum at as low a temperature 
as will bring all the butter and in a reasonable time. 

In winter, to avoid a wearisome length of time in churning, it will be found necessary to 
churn at a higher temperature than that of siimmer, especially where the cows have beea 
giving mUk for months and the feed' is somewhat of a dry character. In summer all the 
conditions are favorable to churning at a very low temperature. If, however, a regulation 
temperature be imperatively demanded, let it be from 55° to 58° in summer, and 58° to 63° ia 
winter. 

The temperature for churning sweet cream will need to be somewhat lower than that for 
sour cream, in order to avoid loss of butter, and the time required to bring the butter will be 
longer. 

The Rule for Time in churning must be like that for temperatm-e— a general rule. 
The conditions which demand a higher temperature are the same as those which demand 
a longer time. . In summer, when all the conditions are favorable, the time of churning 
. may be fixed at from 20 to 45 minutes. In winter, when the conditions are ustially very 
unfavorable, the time may be extended to from 35 minutes to one hour. There are some 
ways of shortening the time required that are not to be recommended. The objection already 
has been made to shortening the time by raising the temperature unduly, or to a degree that 
will injure the quality of the butter. Another objection must be urged against seeking the 
same end by the use of churns made on the principle of a threshing machine. 

In considering the question of time in churning, there is one other important factor to be 
taken into account. By the temperature one may very easily shorten or lengthen the time of 
churnirig ; by the same means he may also regulate both the quantity and quality of the 
butter. No explicit directions as to temperature may be given to apply to all circumstances, 
and the operator must rely mainly upon his observation to attain best results. A few general 
facts, however, may be stated to guide him. As a rule, the lower the temperature and the 
longer the time of churning the better will be the separation of the butter. The higher the 
temperature and the shorter the time, the more imperfect wUl be the separation of the butter ; 
and the more will the butter be adulterated ivith foreign matter. In noting the quantity 
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churned, therefore, it is necessary to observe quality; the excess of foreign matter may make 
it sometimes appear that the highest temperature has produced the most butter, when the fact is 
to the contrary. In comparing creams of different character, as for instance sweet cream with 
sour cream, each cream should he churned at its best temperature, or, one might say at its otvn 
temperature. To churn sweet cream at a high temperature will result in shortening the time 
of churning, but it will result in a loss of butter. 

Preparing the Chum. The Churn just before use always should be well scalded. In winter, 
or when it is desired to raise the temperature of the cream, this scalding will help to do it. 
In summer, or when it is desired to lower the temperature, it wUl be well after scalding 
the chum, to give it a thorough rinsing and cooling with cold water. 

The object of scalding and rinsing the churn is not to clean it ; for it is supposed to have 
been cleaned at the previous churning, and to have been kept clean since. The object is to so 
thoroughly saturate the pores of the wood th^t they cannot absorb the least cream or 
butter-rmUc, to absorb which is to spoil the chum. 

Filling the Churn. Do not over-flll the churn. The cream capacity of a movable-body churn 
is a little less than half what the chui;n will hold ; that of a stationary-body churn will stand a 
little more than half what it will hold. This is true after the cream has swollen, for which 
allowance must be made. 

Delayed churning is very frequently due to an overfilled chum. This is especially true of 
the best class of churns, or movable-body chums, in which there are no dashers. 

It is better that the churn be filled less than its cream capacity than that it be overfilled. 
Little harm can come by having too Uttle in the chum ; so there need be no weariness of slow 
churning due to an overfilled chum. The remedy is easy— a larger chum, or more frequent 
churning. 

When the chumings are small, so as to fill the churn only one-third, or less, the 
churn will work all the better. 

Coloring. The best way to color butter is to select good cows, and to give them the food 
that will make a fine, natural butter-color. If artificial coloring be used, let it be under the 
following conditions : — 

First, that it be a commercial necessity, or add to the value of the butter, ajid make it sell 
more readily. The market certainly gives preference to good color, whether it be natural or 
artificial. Where a direct connection is maintained between the consumer and the producer, 
it may sometimes be to the advantage of the producer always to supply butter of a natural color. 

Second, that the coloring be tasteless and harmless. The natural flavor of butter ought to 
be its best flavor. Only a poor butter flavor should be hidden. 

Use only the best brands of butter-color in the market, which seem now to be all that one 
could ask. 

Coloring is best applied to the cream, and jasf before churning. 

For quantity, f olfow the directions that are given vsdth the article itself, always keeping on 
the safe side, using too little rather than too much. An under-color will pass ; an over color is 
repugnant to the eye. Our customer is a strange creature ; though he vdshes us to color our 
butter, he wants his eye to be deceived by the most perfect imitation of nature possible. 

The Agitation of Cream in Churning. After cream has been allowed to ripen, the hold of" 
the caseous or albuminous matter (that seems to attach itself to the butter fats) becomes 
weakened. If, now, the cream be subjected to agitation at a certain temperature, the foreign 
matter seems to be rubbed off by the concussion to which the fat globules are subjected. 
Measurably freed from this foreign substance, at a time when the temperature is favorable to 
this coalescence, the fats unite more readily and more closely than they could unite in the milk 
or cream. Continuing the agitation, the union of the fats goes on from invisible particles to 
large particles, to lumps and larger masses, which masses are removed from the serum, or 
fluid, of the milk or cream, and are called Butter. 

There is more analogy than is sometimes supposed between churning and cream-rising. 
Churning, as a process, appears to be merely a continuation of cream-rising. One is cream- 
separation and the other is butter-separation. Cream is butter still mixed with rnilk , butter 
is cream with the mUk more completely separated. 

ExpUcit directions for manipulating the chum that will apply to aU chums are not 
possible, and are hardly necessary. One who cannot in practice learn the best motion for one's 
own chum, will hardly proflt by written instructions. 

Ventilation of Chum. Cream, when agitated, begins to expand, and evolves a gas which> 
if confined in an air-tight vessel, exerts a pressure upon the vessel. The extent of this 
expansion and pressure depends upon the stage of advancement of the cream in souring. The 
more sour the criBam, thte more gas. This expansion is marked at the very moment the cream, 
is first agitated, and if reheved by providing vent for the gas to the air, will not be very 
noticeable at the latter stage of agitation. If one will chum sour cream in a bottle, closed 
tight by a screw-cap, the cream will be seen to pass out between the bottle and the can. 
Where a churn has no provision for free access of air to the cream, it is necessary to stop tlie 
churning a few times, at the beginning, and open the churn to the air in some convenient way, 
which is generally the removal of a stopple or plug. 

Handling Granular Butter. We have arrived at what is at the present day perhaps the 
most important point in scientific butter-making. We are about to describe a practice 
that has more to recommend it than space v/Ul allow making mention of. It is a 
practice which is now followed out, to a gi-eater or less extent, by the successful butter-makers 
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of the day, or those who ai-e always ready and willing to learn, and a practice to which much 
of their success is due. It is a practice which has only to be adopted by thousands of ' 
unsuccessful butter-makers to-day to place them well along towards the front rank. 

There seems to be no point m the management of the dairy upon which there is not more 
or less conflict of opinion amongst dairy writers, with one exception; and that exception is tliis 
practice wliich we might call churning granular butter, as opposed to what we might call 
over-churning and gathering into lumps. 

In "Scientific Butter-Making;," the writer, by elaborate explanation and liberal quotations 
of successful practices, gave special emphasis to this improved churning system. Eather than 
ha,ving changed his opmion on this score, he is more than ever impressed both with the 
correctness of the position taken, and with the importance of the process. 

Experience, indeed, leads him to go farther than before, in the same direction. Let us 
then, compare the two methods — the old and the new. 

In The Old Practice, the churning is continued, after the butter has "come," until the 
iyutter has gathered into one or more large lumps so that it is easily lifted out of the butter- 
milk. These lumps necessarily contam a considerable proportion of butter-mOk. This 
butter-milk is filled with caseous or other soUd matter, and/ if the cream, as is too often the 
case, has been in an advanced state of souring, possessed of taint or odor, or otherwise 
defective, the butter-milk contains all the objectionable characteristics. These lunips will 
require to be worked, or pressed, in order to remove the butter-milk. This pressing will leave 
in the butter a considerable quantity of that butter-milk, and, doubtless, an excess proportion 
of the objectionable characteristics of the butter-milk. Manifestly, all that can be removed by 
pressure, is a portion of the water of the biitter-milk and what that water contains in fast 
solution. The very process of kneading must have the effect of incorporating in the butter, 
permanently, a considerable proportion of sohd matter, perhaps in an advanced state of 
decomposition, and perhaps tainted with impurities. The kneadmg of the butter has had the 
effect of squeezing out a part of the liquid, solidifying the butter, and incorporating with it the 
Btrainings, as it were, of the butter-milk which it held, It is impossible by this system to free 
the butter from what wiU seriously depreciate the taste, and hasten its change or spoiling. 

The pungent taste of butter-milk in the butter may be pleasant to the palate accustomed 
to it, but the delicate flavor of the butter itself is more pleasant to the lover of butter, as a real 
luxury. In any case, that taste is not long pleasant to any palate, but hastens on to rancidity. 

As to keeping-quality, it depends, more than any other one thing, upon the entire removal 
from the butter of the butter-milk, and what the butter-mUk contains. Butter is mainly a fat. 
Fat, purified of everything foreign, has the quality of long-keeping. Salt having no chemical 
affinity for such fat, does not help it to keep. On the other hand, the sohd matter contained 
in butter-milk has no keeping quality. This solid matter is largely caseine and albumen, 
nitrogenous substances, which are, short-lived. Salt does have some- preservative effect upon 
this caseous matter. When salt is used in butter for its preservative effect, it is because of its 
action upon whatever of this nitrogenous matter there may be in it, and not upon the fats. 

Butter at its test will contain some of the solid matter of butter-milk, or what we may call 
foreign matter. The proportion of this foreign matter will be more than abundant for any 
need of it as a direct iimuence upon the fiavor of the butter, and wUl require for its pre.servation 
quite as much salt as is necessary for the eating quality of the butter. 

If butter be not at its best, that is, if it contain foreign matter, which ought to bw excluded 
in the manufacture, it suffers by the direct effect of that foreign matter upon the flavor, and 
from the necessary addition of more salt than its eating quality demands. It suffers again in 
its keeping quahty ; for while butter, even without salt, is slow to change, the foreign matter 
is so quick to spoil, that salt even in great excess may not wholly cure it, lout will only retard 
the change. 

From the foregoing it will be seen that if made to contain an undue proportion of foreign 
matter, butter will require, in order to preserve it, so much salt that the fine flavor of the 
butter will be destroyed, and even then its time of keeping will be limited, because of the 
presence of this excess of foreign matter, which called for the salt, and which salt will 
imperfectly preserve. The eating-quality of such butter will be poor, and its life wiU be 
shorter than that of the other and purer butter that has been less salted, or, perhaps, not 
salted at all. 

Thus it will be seen that the old practice of gathering the butter in the churn is a very 
defective practice, because of the fact that it adulterates the butter with what injures it in 
every respect. 

That practice is defective in still another respect. Most butter must be salted. However 
little salt is used it is required that the salt be thoroughly incorporated with the butter, or that 
it be mixed evenly through it, and that the grain of the butter be not injured by the process of 
salting. Now, wjien butter has been gathered into large lumps, before it has been salted, it 
must needs b^ pressed into thin layers, the salt spread theron, these layers pressed together, 
rolled into luhips, pressed again, and the operation continued till the salt permeates the whole 
mass, as evenly as this sort Of manipulation can make it do so. This process is defective, 
because of the double reason that it does injury to the grain of the butter, and requires no little 
skill on the part of the operator to succeed only partially in distributing the salt evenly 
throughout' the mass of the butter. 

In The New System the defects just explained are avoided. There is a stage in the churning 
process, at which the objectionable butter-milk, and th.e objectionable matter tvhich butter' 
milk contains, may be quite fully removed, and at which the salt may be very evenly 
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incorporated with the butter, without injury to the grain of the butter. That stage is wnen 
the butter is yet in a granular or pebble form. 

When butter first "comes" it is in small specks, throughout the whole body of the cream. 
The continued agitation of churning causes these specks to unite to form larger particles, these 
again to join ; this process repeating itself untU the butter is in large lumps. Now, while the 
newly-churned butter is still in a granular form, that is, like seeds of grain m size, the churning 
is discontinued. The butter has not yet enclosed within itself a large proportion of butter- 
milk, and it is yet in a granular or pebble form, just adapted for the mixmg m of the salt. 

Stopping the Churn. If every reader of this work were mippHed with the same sort of 
ehum, it would be comparatively easy to describe the process now referred to ; but as thmgs- 
are, it is necessary to explain both the process and the principles involved. 

This process is based upon the fact that butter is lighter than butter-milk, or water, ana, 
consequently, if left to itself will rise into the upper portion of the butter-mUk, as cream rises 
to the surface of milk, but with greater rapidity. It is due to this fact that we are able to 
separate the butter from the butter-milk. It allows of either skimming ofE the butter, or of 
drawing away the buttermilk from the butter. The latter is the usual and better j)lan. 

To make the explanation more clear, it will be well to describe the process with one class 
of chums, and the reader by the help of the principles laid down, may adapt the explanation 
to the churn which he happens to possess. _ • ■ i. 

There is one churn which has peculiar merits in this and in any connection. It is m the 
market almost everywhere, and the plain form of it being common property, the reader may 
make one for himself if he finds it to his advantage to do so. These are all-sufiacient reasons for 
describing this process in connection with such chum. Eeference is made to the revolving' 
chum, which may be either a revolving box, or a barrel, revolving end over end. 

There are several ways of observing the state of the cream in the different stages of 
churning. 

One guide is the sound of the liquid, when chmnlng. At the beginning, the churning 
liquid has a thick, creamy, muffled sound. When the butter " breaks," this sound changes to 
a thin, watery, swishing sound. This change is very decided, and apparent to the practiced ear. 

Where the clui-n has a glass in some part of it, the change will be noticed by the 
appearance of the cream thereon. The creamy, or frothy, character will disappear, and the 
glass will be somewhat clear, or be covered with a watery liquid. The specks of butter will 
appear on the glass, constantly growing larger and larger. After a little, the granules become 
Bo large that they do not remain on the glass. The sound of the churning cream, or the 
appearance of the butter through the glass, do not always indicate to the operator that the 
(diuming is done, but either test wiU afford a warning that it is nearly, if not quite, done. 

There is another and an excellent guide. One may stop, from time to time, after the 
sound has indicated that the butter has come, and examine the end of the wooden plug, or 
stopple, of the churn. The end of this stopple which, until the butter " broke," was covered 
wiUi cream and probably frothy, will now be covered with small pin-point specks of butter. 
These wiU grow larger (as they do upon the glass), and after they have become of a certain 
size, they no longer gather upon the plug, which will be quite clear. 

Churning should proceed very slowly from the time that the sound indicates that butter 
has " come," and more cautiously from the time that the glass or the stopple are clear. 

There are now two ways to know when the churning should be stopped. One may 
examine the appearav/^e of the butter, by removing the cover. The indication of finish is the 
appearance of the butter on the surface of the milk, in a pebbled mass. Or, one may partially 
remove the stopple, and allow the milk to flow out into a strainer. If the mUk is tliick and 
stiU full of specks of butter, it is evidence that the churning has not sufl3.ciently advanced. 
If, on the other hand, the mUk is thin and watery, comparatively free from butter grains, and 
drains freely through a cloth strainer, or a wire strainer (somewhat coarser than a milk 
strainer), the churning may stop, and the butter can be easily managed. This is one of the very 
best tests of the time to stop churning. 

When the churning is nearly done, one must proceed very slowly. Sometimes it wiU take 
longer than at other times to bring the butter to the right stage of advancement. The reader 
readUy can understand that when the churning conditions are favorable, and the time required 
for churning is short, gi'eater caution wiU be necessary than when the butter is slow of coming. 
Easy-churned cream (like the grass creani of summer), a high temperature, or a comparatively 
small quantity of butter-milk, — all tend to hasten the massing together of the butter, and make' 
caution very necessary. Opposite conditions, such as those usual to winter, allow greater time. 
Experience soon makes one familiar with the action of the butter, and enables one to know 
when to stop chui-ning without going to the trouble to remove the cover. 

Granular butter can be managed, by one who is experienced, even when it is very fine, 
say between the size of pin-heads and grains of wheat. The beginner, however, is recoin- 
m^ided to allow the churning to advance a few degrees, till the butter is between the size of 
wheat grains and peas. Gradually, as experience is acquired, the churning may be stoppea 
earlier, when the butter gi'anules are finer. The smaller these granules, the more effectually is- 
the butter freed from the butter-milk; but on the other hand, the smaller the grains, the more 
difficult is. its management, and the more risk of losing butter, by the loss of unchurned 
butter, or by the escape of the finer gi-anules in the butter-milk. A little experience will help, 
one to find that happy medium where quality is secured without appreciable loss in quantity. 

Separation of Buttermilk from Butter. The writer has met with butter-makers who had 
read of granular butter-making, had tried to follow out the process, and had failed. The chief 
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difficulty lay in the tendency of the butter to mass together. There ai-e a few facts, the 
Knowledge of which will enable anyone to avoid any diflaculty, and to manage granular butter 
qmte easily. 

The main fact is the influence of Tcmparatcre. There is a degree of temperature with 
evay churning of butter at which, or above which, the butter will mass together when 
agitated, or churned. The higher the temperature above that poiat, the more rapidly wUl the 
butter mass together. Cream has to be churned at or above that temperature, else the butter 
would not gather. There is, too, a degree of temperature at which, or below which, butter 
will not mass together, no matter how much it be agitated or churned (provided it be contained 
in an abundance of liquid— milk or water). The lower the temperatui-e below that point, the 
less disposition it has to gather for the less liquid is required to surround it to prevent it 
pthering). This temperature which will allow of agitation of the butter without causing the 
butter to gather, is a low temperature — Slower than tmt at which the churniug is done. 

In the first stage of churniag it was an object to mass together the miuute globules of fat, 
tJiat they might form into larger granules, or, in other words, become visible butter. The 
temperature was chosen accordmgly. "When the granules have attained a certain size it is an 
object to cheek the massing together of the particles. At the same time it is necessary to 
subject the butter to further agitation. What shall be done? Simply lower the temperature 
before further agitating the butter. Through the stopple-hole of the chum, draw off what 
butter-milk will readily drain out of the butter, straining this butter-milk through a seive to 
save any fine particles that may be entangled in it. Have a care that the churn at this stage 
be not agitated at all. When the butter-milk is drained off it requires but little agitation to 
cause the butter to mass into one large lump. The higher the temperature at which the butter 
happens to be, the more care is required to avoid agitation. Now pour into the churn an 
abundance of (pure) cold water. Allow the butter to stand in this water until it has been 
cooled to the necessary degree. If the water be cold— say 50' or lower— the butter will need to 
stand only a few minutes. If the water be only a few degrees colder than the butter, say 55' 
or above, more time is required, also more care. 

When the water is Only two or three degrees colder than the butter, it may be necessary to 
draw off the first water, after it has stood a few minutes in the chum, and to i:enfiw it with 
fresh water before proceeding with the operation, or before agitating the butter. Where the 
difficulty is experienced of having water that is not very cold, say only 59° down to 55", 
one needs to be all the more liberal as to the Quantity used. The main point is to get the 
temperature low enough to permit of the butter being agitated without causing it to " gather," 
or to mass together. How low ought that to be ? The lower the better, anywhere from 55° 
down to 45". 

The writer has succeeded in carrying out the whole process successfully, even to the 
salting, to be described further on, and in 'warm August weather, when the water used was so 
high as 59° — ^the only water available! To accomplish the object under such unfavorable 
conditions required more care, more time, and a more liberal use of water. It proves, however, 
that the thing may bs done under the conditions which obtain almost anywhere; for it is in 
few places, and for only short periods, that water may not be obtained at a lower temperature 
than 59°. 

Having got the butter sufficiently chilled, whether it be in the first or second water, fasten 
upthe cover of the chum, and chum the butter in the water. Chum it well, but gently. 
This water may now be drained off, as the butter-milk was drained off, and again renewed. 
This operation should be rejjeated until the water when draihed off is almost or quite free from 
any appearance of butter-milk. ■ 

One should have a vessel of cold o™ine, previously made, ready (with the salt all dissolved) 
to use at this point in the final washing of the butter. Allow the butter to stand in the brine 
for a short time, say ten or fifteen ininutes, giving the chum a few turns at intervals during 
the time. Drain Off as before. \ . • . 

Kun butter-milk, water and brine always into a strainer, or upon a strainer-cloth, in order 
to save the few particles of butter wliich are likely to escape. 

It goes without saying that the water must be pure. The water, and especially the brine, 
should be run through a fine strainer, when it is put in the chum: One often will be surprised 
at the sediment that will be found in both the water and the brine; 

The reader may vary the above process by substituting brine for water in the ^rsi washing 
(or cooling) of the butter. It involves verj little extra pains, and the result wiU doubtless be 
even more satisfactory. The theory of this preference is that the salt of the brine, in the first 
washing, coagulates the albumen, and the water which is used in the subsequent processes 
dissolves the coagulum. If this reasoning be correct, the effect must be a very perfect 
removal from the butter of the objectionable albumen. 

Where brine is used to coagulate the caseine, aot to be followed by water, it is probable 
that the best effect is secured by the use of weak brine ; for where the brine is of full strength, 
though its coagulable effect would be all the gi-eater, iis solvent effect must be less. In the last 
washings, the brine being required for its salting effect, the stronger it is the better. 
Probably the most siniple and effective process is the use of the strongest brine, at'^the 
beginning and at the end, with water-washing between — as suggested in the preceding, 
paragraph. 

The object of using brine in the last wasliing is to permeate the butter as much as possible 
'with salt in liquid form, which is more uniform salting than that with dry salt. 

A tunnel that will fit in the stopple-hole of the cnuru will eouveniontlj' save the trouble of 



2(5 SCIENTIFIC DAIRY PRACTICE. 

removing the cover of the chum at every washing, for the purpose of putting the water in the 
churn. 

The reader will have noticed that stress was put upon the Quantity of Water, or other 
liquid, used in washing the butter. This matter of quantity of liquid is a pomt of importance 
next to that of temperature. Butter that will 6hurn in a certain quantity of hquid, at a certam 
temperatui-e, for hours, without massing, will mass quickly if the quantity of liquid be 
diminished one-half, even though the temperature remain the same. . ■, . -i -r. 

This fact must be remembered, if one would avoid an occasional unexpected f aUure. i or 
instance, one having drawn off a portion of the butter-milk, forgets that in this respect of 
quantity the conditions are changed, continues the agitation ; and opens the chum to find the 
butter the size of bnds' eggs or larger, instead of in the granular form. Again, one finds at his 
hand a partial supply of water or brine, it may be the water vessel only half full, instead of 
the needed quantity, and thinking it may do for once, agitates the butter in a partial supply or 
water, with the result, again, of over-gathering. 

All this can be avoided by keeping in mind the fact that the gathering depends upon the 
quantity of liquid, as well as upon the temperature, and that there is no risk of usmg too 
much liquid. ,., 

There axe two minor points to be noted. The larger the butter granules, the more e^eai^ 
do they rise to the surface. "When butter has first come the rising of the granules m the 
butter-milk is so slow that no practical advantage can be taken of their lightness. The 
resistance of the other solid matter in the thick butter-milk prevents the rise of the butter- 
granules, until the latter have become large enough to overcome the resistance. Consequentljr, 
if one undertakes to drain off the butter-milk at too early a stage, the butter-milk will be filled 
with the fine particles of butter and will not run through the strainer. The remedy is to chum 

Thus the fact that the butter-milk will strain off freely, that is without being clogged 
with fine butter particles mixed all through it, is an indication that the graniilar stage 
has been reached and the next process of cooling and washing may be proceeded with. 

The other minor point is that the more fluid the butter-milk, the more easily and the 
sooner will the granular butter rise to the surface. This fact affords a means of overcoming 
the difliculty of the butter not straining readily, other than that just mentioned. When the 
butter-nulk is very thick, and when it is no object to save the butter-nulk free from water, thfl 
way is open to dilute t^e butter-milk, with cold water or brine, when the difficulty experienced 
wiU disappear. 

Sometimes the butter particles do not readily separate from the butter-nulk, and there is a 
diflaoultyin draining off the butter-milk without advancing the "gathering" more than ifl 
desired. In that case, cold water or cold brine, added to the contents of the chum, will help 
to thin the liquid and cause the butter to rise to the surface. It wUl be necessary, of course to 
previously draw off what butter-milk is required, for use as butter-milk. One may sometimes 
prefer, too, to use cold skim-milk to thin the contents of the chum. 

Let no one be discouraged at the length of these explanations. A little experience will 
enable any butter-maker to easily handle granular butter and keep it under perfect control. 
The advantages in the process are worth many times more than the trouble of obtaining the 
experience. 

Butter for Immediate Use. There may be seasons of the year when the chumings are very 
small and the butter intended for immediate use in the family, when the advantages of granular 
churning are not so manifest. There can be hardly any other exception to the great 
improvement in every respect which it is upon the old system. 

Salting. In the old practice, salting and "working" were distinct processes. In the 
newer system, now being described, salting includes working, or, it might be said, almost does 
away with what has been ca.lled working butter, while the newer process of churning might 
be said practically to include the whole ! The butter is now in the churn, in granular form, at 
a low temperature, and moist with brine. This is in the very best condition tor salting in the 
most perfect manner. AU the conditions of hght-salting are here afforded. The salt may be 
evenly mixed throughout the butter, it may be allowed to partially dissolve and so avoid the 
injury to the ^am of the butter sometimes due to rough edges of salt crystals ; and, better 
still, the " working " of the butter — be it the old-time kneading or the modern pressing — is made 
wholly unnecessary. In a word, the object of salting, which is the even mixing of the salt witliout 
injury to the grain of the butter, may be secured by this as it cannot be secured by any other 
process. 

Pulverize the salt, with a rolling pin, or in any convenient way. Take about one-third of 
the salt to be used, and sprinkle it evenly over the top of the butter, which is now drained and' 
spread uniformly over the bott,om of the chum. 

Use a small hand-seive, of very fine mesh, with which to sprinklfethe salt on the butter. 
It will both help to sprinkle it on evenly, and serve to keep out from the butter more or less 
dirt that will be found mixed with most any brand of salt. If nothing worse, salt frequently 
contains fine thi-eads, broken off from the bag, which may be mistaken for hairs. If one has 
not a suitable seive, it is easy to obtain the wu-e and make one. Or, one may have about the 
house a used-up common seive that can be cut down to a small and convenient size. 

The top liaving been spririled, tip the mouth of the churn towards you as far as you can 
without disturbing the butter, and then by a quick motion, or jerk, tip it enough furthei- to 
throw the butter over on the side of the chum. 

What was the top face of the butter, and whs sprinkled, is now beneath, and the butter 
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presents a fresh face at its top. Sprinkle on this fresh face of the butter about half the 
remaining salt. By another dextrous movement throw the butter over on the other side of the 
churn. 

The evenness of the layer of butter wUl now be broken up, but there will be enough of 
fresh surface to receive the remainder of the salt. The salt is now pretty evenly distributed 
throughout the butter. 

The churn now may be rocked from side to side, gently, to mix up the salt. The eye can 
easily watch the operation, and tip the churn in a way to make the mixing most thorough. 

Do not hasten the operation, but give time both for the mixing, and for the salt to dissolve. 
The colder the butter the better can all this be done. If the butter be on the warm side, and 
disposed to mass in lumps, it must be treated the more gently, and more time given to it. 

Having got the salt weU mixed, it wUl be well to allow the butter to stand not less than 15 
to 30 minutes, to allow the salt to dissolve. It wiU do no harm to give a longer delay, if the 
temperature of the churning-room wiU allow. After this short delay, put on the cover of 
churn, revolve slowly, and the butter wUl gather into lumps, and the sui-plus brine wiU be 
worked out. Let the butter stand in this condition for a little while longer, say about an hour, 
in a cool room. 

The c/iMTOmgr IS now done and the butter is readfj/ (o_23acfc/ But does it need no further 
working ? Not if the work has been done carefully, as directed. If the butter can be improved 
by a further pressing it will show for itself, and it wiU be weU, of course, to give it what ia 
required. 

If the butter has any fault, that fault wUl be likely to be an excess of moisture, which may 
be removed, perhaps wholly, by the mere working it must get in being made into balls, or in 
being packed, provided in the latter case a sponge or cloth be used to dnnk up the moisture. 

The process just described has been well tested. The mistress of the dairy, at a neighboring 
farm, has been making butter by this process for some weeks, ajid with results that are 
extremely gratifying to her. There was camping in a grove near this farm, during the month 
of July, a gentleman connected with the Government Geological Survey. This gentleman had 
found a difficulty in some of the districts where he had been working, in obtaining butter of 
fine flavor, and butter that would keep well in the camp, and he usually brought a supply from 
the nearest city. A day or two before breaking up camp he obtained a sample from this farm- 
house near by, and he was so much pleased with it that he ordered two packages of the fall 
make to be sent to him at Ottawa, making no stipulation as to price. 

The mistress of this dairy is herself an excellent butter-maker, but this process is one 
newly-adopted. She is quite enthusiastic about her success by the new method, and could 
not be prevailed upon to gp back to the old practice. This dairywoman has a very poor 
cellar, and water that, coming a long distance in pump-logs, is sometimes so warm as 59°, if 
not warmer. The gratifying results noted have been attained m spite of such double 
disadvantage. 

Where the quantity churned is large it wiU be necessary to help the even mixing of the 
salt by stirring it in with a stick, which should be smaU and round. It may happen Qiat the 
quantity is too large to be manageable in the churn, or the churn be not well adapted to the 
process. In like cases, take the butter out and place it on a butter -board or table. Sift on the 
salt evenly as possible, and stir it in with a stick, or a rake. If the table is large enough 
the butter may be well mixed by even a hay-rake — or a rake constructed like a hay-rake for 
the purpose. Again, one may lay a thin cloth on the table, or in a large bowl, or pan, and 
combine the lifting of the cloth and the stirring of the butter for mixing in the salt. 

Another plan : Remove some of the butter and place it in a thin layer in a butter-bowl (or 
on a table, or a worker), and sift upon it the necessary quantity of salt. On this first layer' 
spread another layer, and again sprinkle on the salt. Continue so doing until all the butter 
has been removed and salted. 

Time is given, of course, in any of these operations for the salt to dissolve. While standing, 
the butter should be covered with a cloth wet with brine. 

When the salt has been as well mixed and dissolved as need be, the butter may be 
gently pressed together in a soUd form, and it may be packed directly into the tub. 

Removing' Butter from the Chum. Where necessaiy to remove the butter in the granular 
form from the chnm, it may be accomplished in several ways, always provided the butter ia 
chilled enough — down to 55° or below. The butter may be lifted out (from the butter-milk, 
water, or brine) with a seive-dipper ; or the butter may be dipped out with an ordinary ladle, 
and poured into a seive to drain ; or, after the brine has been drained off, the butter may be 
lifted out with a flat wooden paddle. Whatever way is most convenient may be employed, 
provided the butter is removed without injury to the grain, and without leaving butter 
jammed or sticking to the sides of the churn, .or requiring injurious ^land-contact with the 
butter. 

Where butter has to be removed from the churn, however, or has to be stiiTed with a stick or 
spoon, a somewhat lower temperature is required than that necessary when mixing by rocking 
the chum. To handle the butter in such ways requires a temperature at least as low as 55°. 
It should be the aim, however, of every butter-maker to provide means for obtaining a tem-. 
perature so low as this, or lower. Ice is the most satisfactory means, where the water of the 
spring is too warm. If one has a cold cellar, the water might be cooled therein, although thia 
means extra labor. The different suggestions given above are necessary to meet the wants of 
different dairies, that each one may find a hint suited to the peculiar conditions of the place. 
"* A. Cream Basis for Salting Granular Butter. One slight difficulty occurs in this system. 
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m the way of exact salting. In salting [the butter in the churn, one cannot weigh the 
butter to detennine with exactness the necessaiy quantity of salt. This difficulty cmi ue 
overcome in a measure by estimating the quantity of salt, on the basis of the quantity oi 
cream put into the chum. If one wiU note once or twice the quantity of salt used, m proportion 
to the cream, a basis will be arrived at which will make it easy to salt very uniformly. 

. Caution.— One must remember to use less salt when the butter has been washed with 
brme than when it has been washed only with fresh water. Where brine is used the butter la 
already more or less seasoned, according to the strength of the brine. Where fresh water naa 
been used it dissolves some of the salt, and when pressed out will carry off some of the salt. 

Brine-Salting. The use of brine is itself enough, without further salting, to season butter 
enough for some markets. Doubtless the time will conie when brine-washed butter will 
be salt-seasoned enough for the demand of any taible. For salting with brine alone, tne 
_brine may be as strong as it can be made, and even then it wUl be well to throw a handful or 
salt in with the brine. This salt wUl keep up the strength of the brine when it mixes with the 
fresh water already in the butter. The butter should be allowed to stand long enough for the 
salt to wholly draw out the fresh water, as it were, and replace it with brine. The conditions 
vary so much that no rule for length of time can be given. Uniformity of seasoning is secured 
by this method, as it cannot be done by the use of dry salt. 

Brine-salting should always be practiced, and where it is not considered sufficient salting 
of itself, it may be supplemented by hght salting to complete the seasoning. 

Brine— Making and Keeping. Brine may be made in a few minutes by simply throwing a 
quantity of salt into a vessel of water. This brine will do good service, provided the water and 
salt be pure and good. A better plan, however, is to boil the water. Skim ofiE any scum. 
Throw in a httle more salt than the water will dissolve, leaving a little to settle on the bottom, 
undissolved. This wiU ensure a saturated brine, or a brine always of uniform strength. Let 
the brine itself come to a boU. Let the brine cool and settle, and skim the top again. When 
the brine has settled it may be poured off clear for use. 

Such brine may be made at any time, and kept in a brine-holder or any suitable vessel for 
use when wanted. The brine should be kept in a cool, fresh place, and all dirt excluded by a 
tight cover. This plan will be excellent, in connection with the granular process, where one's- 
supply of fresh water Is not so cold as required ; for this brme may be kept cold in a 
cool cellar. Such brine is required in any dairy, too, for covering butter when packed, and 
for similar uses. 

Other Special Merits of the granular system of butter-making : — 

First. The preservation of the Grain of the butter. It is not necessary liere to enter upon 
the discussion as to what is the character of the butter globule. The view so long held that it 
is covered with a membraneous sac is giving way Under, this light of investigation. But, what- 
ever disagreement there may be as to the reason therefor, there is no difference of opinion as 
to the fact that there is such a thing in butter as a grain. 

The explanation has been that the fat globule is an organized structure, and when that struc- 
ture is broken the grain of the globule is destroyed. The fact, however, does not depend upon 
sustaining this theory. Anyone who has seen the process of making maple sugar may have 
noticed something somewhat analagous to the manufacture of butter, in respect of grain. 
When the sugar is in a melted condition, and quite hot, if it be allowed to cool, with little or 
no stin-iiig, it will possess a crystalized character that will make it marketable, and which will 
be spoken of, in common language, as the "grain." If a dish of this same melted sugar be 
vigorously stirred while it is cooling and hardening, it will possess a totally different character. 
It will differ from the other sample in hardness, m consistency, in texture, in taste, in color, 
so much so that one not knowing it would be likely to doubt the fact that the two articles 
w^ere identical except in the one difference of the stirring given to one sample while it was 
hardening. The sample that has been stirred will be to the other sample something like what 
clay is to sand. Again, if the hot sugar be dropped in a thin layer on a cold surface, it wiU' 
possess a stickey, candy character unlike the same sugar under the other treatment In a few 
hours this, too, will crystalize, or "grain." 

One famUiar with this phenomenon can the more readily imagine the possible rffect of 
pressure upon butter fats. The grain in butter, to whatever it may be due, is a fact, and the 
quality of butter is largely dependant upon that fact. 

Ideal butter must have an unbroken grain. It is probable that any pressure between two 
hard substances must affect the grain, and unfavorably, to some extent. The more of that 
pressure, or the more it is of the character of grinding, the greater the effect upon the gi-ain. 

In the old method of butter-making, the aim of the best butter-makers was to work the 
butter as Httle as possible, and' to do that working by gentle pressure, rather than by a grinding 
motion. This was the f uU extent that it ' was thought possible to avoid the evil — which was 
thought a necessarv evU. ^ 

The new system goes further. It seeks to avoid, almost whpUy, the necessity of working 
butter "at aU, 6r at least the necessity of working out butter-mUk aiid working in salt.' It 
allows only the necesssiry pressure there is in the fall of the butter upon itself in the churn, 
with a view to squeezing out the water ; and the pressure necessary in shaping the butter for 
the table or market, or in the packing of butter in tubs. 

Second. Churning at a Lower Temperature. It is a fault in the practice of some dairies 
to chum at too high a temperature during the warm season. The butter is soft and white, and 
it contains an excess of foreign substance. The making of granular butter demands that the 
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butter be either churned at a fairly low temperature, or cooled immediately when the chum ia 
stopped. In making granular butter the temperature must be under 60", and ought to be 
under 55'. This necessity will urge upon butter-makers the practice of churning at a lower 
temperature, and doubtless will result m less butter being taken from the churn m a melting 
•conoition. 

Third. It makes possible. Uniform Packages in Small Dairies. When butter is in the 
.granular form, and well brined, it will keep in brine under favorable conditions for an 
indefinite length of time. It has been so thoroughly washed of caseous or albuminous matter, 
and is so well impregnated with and surrounded by brine, that if only it be kept at a low 
temperature, and the air be excluded, it will change very slowly. 

Now there are many small dairies that are provided with a good cellar, and need only to 
•be provided with some suitable vessel for keeping the granular butter, to be able to pack a full 
■tub at a time, where now in a single package there may be several layers* This plan would 
■have many advantages. 

First, it would make the packages of butter more uniform and more marketable. There 
■would be many excellencies in quality that would be due to pressing, salting and pacJking large 
■quantities at a time, which could be done at the mbst favorable time and under the most 
favorable conditions. 

Second, it would allow of more frequent churnings. The labor of each churning would be 
-shortened. The work of salting and packing would not have to be done at each churning, but 
anight be done once for all when enough butter had accvimulated to flU a package. 

Where this process is adopted, the butter, in its gTanular form, is put into a vessel of brine 
large enough to hold the quantity required. The vessel must needs be close-covered, and in a 
way to keep the butter always and wholly covered by brine, that is, tinder the surface of the 
brine. The temperature must be continually low, say 55° or below, and there must be an 
abundance of brine. The butter may be made almost fresh by washing it in fresh cold 
water. 

Some attempts in this direction have been made with great success ; it must be admitted, 
I too, that some attempts have met with failure. But enough has been done to establish the 
possibility of long-keeping, under favorable conditions. There ought to be httle difficulty in 
keeping granular butter for the short length of time necessaiy to accumulate enough butter 
for a single churning. This is, however, a practice to be commended to the consideration only 
•of the intelUgent dairyman vrho is willing to go to a little trouble with a view to improving 
his process. 

Fourth. Correcting Defects in the Cream. Granular Churning not only helps to improve 
'the future working of the butter, but it goes back as it were and actually corrects defects that 
precede the process of churning. The cream is sometimes — far too often— defective, owing 
perhaps to its having been kept too long, or kept in proximity to impurities. The objectionable 
-characteristics of such cream wiU be found at churning, mainly in the hutter-mUk. If that 
butter-mUk once gets compressed into the butter it will never be wholly removed. If, on the 
■other hand, butter-milk be quickly removed, it will carry away with it very much of whatever 
it contains of impurities, be they from dirt, age, atmospheric taint, or anything else 
-objectionable. 

The writer has seen produced from winter cream, that was bitter with age, a sample of 
"butter that was pronounced very fine when placed on the table imsalted. It was churned and 
washed in the granular form. 

Fifth. Saving of Time and Labor. The Granular Process of churning may, to the 
auexperienced, be a longer process than the old process to which they are accustomed. But 
when one has once become familiar with the newer practice, it wiU lie found that it is less 
laborious, and is a saving of time. The churning is stopped sooner, and it will require less 
labor to salt the butter than is required to work and salt it by the old method. There is some 
•delay, perhaps, in waiting for salt to dissolve, but the busy butter-maker wiU always find some- 
thing to occupy the tiine profitably. 

This question of time, however, is one of the least importance of all. If a little extra time, 
■or extra trouble, could be devoted to churning, and result in an improvement in qu^ty of 
product, it would sometimes be the most profitable part of the whole dairy investment. 
Preliminary to c&uming is the keeping and feeding of stock, the fitting up of some sort of 
dairy room and utensils, the milking of the cows, itself no small item, the straining, setting and 
• creaming of the milk, and the ripening of cream. The work of chiming forms but a small 
part of the whole of this large investment of capital and labor. Would it not be short-sighted 
to object to a Uttle extra labor in this one finishing process upon yhich the revenue of the 
whole investment absolutely hinges ! 

The writer would make a strong plea for liberality in this matter of time, where quality, if 
■ not quantity, is concerned; for such liberality is the wisest economy. 

These remarks, happily, are not called for in all cases. But a disposition to regard the 
work of churning as a tiresome work and one to be "got over with" as soon as possible exists 
.in some dairies. Where such disposition does exist, it may be corrected to the great advantage 
of so important an investment as that of farm, cows, dairy, and labor. 

Sixth. There are Other General Advantages in the granular system of churning, some of 

■r^iiich need not be specially fioticed, and some of which were noted in a previous connection, 

.as, for instance, the most important ones of freeing the butter from foreign substance (thus 

improving eating and keeping quality), and of making it possible to salt the butter more 

evenly. 



80 SCIENTTFTn DAISY PRACTICE. 

f~^ ranular Churning Under Difficulties. It may happen that there will be those who would 
\JC desire to adopt the gi-anular system, who yet ai-e not supplied with the sort of churn 
which makes the process comparatively easy. Such are advised to make the .^HgM 
investment necessary to supply the lack. Failing the ability to do that, it is yet possible to 
take advantage of the merit of the process. Churns with a stationery body are very 
iU-adapted to the process ; but where there is lack of mechanical appliance, the lack must be 
made up by energy, experience and judgment. When the butter has advanced sufnciently, 
the butter-milk may be drawn off from the bottom of a chum into a strainer, or seive, that 
will allow the milk to pass through and leave the butter behind. 

For instance, if one were using the old dash-churn, it is not convenient to draw off the 
butter-milk, and afterwards the water, leavmg the butter behind. Yet this might be doiie it 
one were to bore a small hole in the bottom, and insert a plug. Otherwise, a suitable stramer 
might be placed over a vessel, and the contents be poured therein. The butter-milk would run 
through the strainer into the vessel, and the butter be caught and retained by the strainer 
itself. Brine may be poured into the churn and the butter thrown back again, into the brme, 
and the process repeated There are various ways of doing this work, which will readily 
suggest themselves to any ingenious mind ; but much the easier way is that described, of 
drawing off liquid from bottom of chum, and doing the whole washing in the chum. 

Washing the Churn. This is one of the operations of which it may be said emphatically 
that there is a right way and a wrong way. In a single season a chum may be spoiled for 
butter-making; or one may be used for years and, so far as affects the quality of butter, be none 
the worse for such use. A churn should be kept in such a condition that it wUl always smell 
Bweet; not sour, or mouldy, as too many chums do smell. It is very little more work to wash 
a churn properly than to do it badly. To wash a movable-body chum, or one without dashers, 
involves so little labor that there is no excuse for allowing one ever to become unfit for its 
proper use, unless the excuse be a lack of knowledge. 

The first thing to do is to rinse out all the butter with cold water. Where one has washed 
the butter in the churn this is easily done. With a cup, or small dipper, every particle may 
and should be washed dovsoi and out. When all the butter has been washed out, throw enough 
hot water in to give the chum a good scalding. Put on the cover and give the churn a 
thorough agitation. Drain off the water, and leave every opening of the chum, even to the 
stopple-hole, free to the air, to allow a quick evaporation and drying. 

Wash the cover, stopple, and other free parts by themselves, in the usual way, and keep 
them separate from the chum till again wanted. Wash the outside of the chum, and the edges 
of the openings, with a cloth ; but avoid using cloths inside of the churn, unless there are 
fixtures inside which demand such cleaning. A churn well washed in this way — ^by rinsing 
and scalding, and dried by quick evaporation, will be perfectly clean — cleaner than if washed 
imperfectly by the use of cloth, soap and scrubbing. 

Pure Water. Water I Wonderfully beautiful and perfect thing, as necessary to our Ufe 
as the bread of wheat or the air of heaven, and given by the same all- wise, bountiful Goodness t 
Yet in this Christian nineteenth century, men are content to draw their supply from wells 
contaminated with filth ; and some even are mad enough to adulterate this fluid-food of all 
nature with that which poisons very life I . 

Do the readers of this Manual need to be told that the water which is to be used as food for 
man needs to be pure? Water used to wash butter is so used; for the butter is caused to give up, 
as it were, its natural liquid, and to drink up a portion of the liquid in which it is washed — 
water — which liquid becomes henceforth a component part of the butter itself. 

If there can be any valid objection to the system of water-washing of butter, it will be the 
possibility of the water which is used being impure. It were better than to use such water 
that the butter be allowed to retain what butter-rnilk may not be drained and pressed out of it. 
Or, if the cream churned were faulty by reason of age, or otherwise, it were better to wash the 
butter with fresh-skimmed milk than with impure water. 

The defects of water sometimes may be remedied. Heating stands high as a means of 
purifying water. After thorough heating, remove the water and cool it in a pure atmosphere. 
It is so little work to strain water and brine that it should be done whenever there is the least 
sediment or dirt in either. 

Time in Churning. Generally speaking, in butter-making there is merit in quick work ; 
but the rule of despatch which prevails among many butter-makers ought to be modified in 
churning. It is simply impossible to make a fine quality of butter if one hurries the churning, 
and the butter-maker Who aims at quality will find the expenditure of time one of highest- 
economy. 

The bringing of the butter may be hurried, either by a high temperature, or by threshing 
the cream as in a mill ; but it should not be done. The washing of the butter and the gathering 
of it may be hurried by not stoppuig the chum early, and not cooling the butter to prevent its 
gathering into large masses ; but it should not be done. The saltmg may be hurried by not 
taking time to pulverize the salt, to mix it in the butter evenly, and to allow it slowly to dissolve 
in the butter, before the butter is subjected to the hard pressure of working or pacting; but it 
shoidd not be done. The possible gain in time at the best is but a few minutes, and no butter- 
maker can afford to save so little time at so much sacrifice of quality. 

Churning. — How Frequent. It is impossible to give a rule here that will apply to all 
circumstances. It is safe to say that any mistake in frequency of churning is on only 
one side; no one chums too often. There are butter-makers who have succeeded in 
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making good butter by churning only thrice in two weeks ; but it would be better to churn 
twice weekly ; and stiU better, where the dairy is large enough, to chum every two days, or 
daUy. Churning only once a week is out of the question. If the dairy be too small to allow 
of frequent chui-nings, it would be better than delaying the churning to chum often and keep 
the butter in gi-anular form in briae, to be salted and packed when enough has been 
accumulated. 

Quick Churning. The time has been when it was thought a merit to eat fast. The rebuke 
that Abernethy gave to the Honorable Alden Gobble, Secretary of the American Legation at 
the Court of St. James, is, perhaps, needed by many who believe in economy to save time in 
eating. Gobble was a dyspeptic. Abemethy told him he would soon get rid of his dyspepsia, 
for in the company he was now thrown he would have to eat like a Christian. Upon being 
contradicted, the old eccentric, aroused, gave his opinion with a characteristic roughness : ' I 
never saw a Yankee that didn't bolt his food whole, like a boa-constrictor. How can you expect 
to digest food that you never take the trouble to dissect nor time to masticate ? It's no wonder 
you lose your teeth for you never use them ; nor your digestion, for you overload it ; nor your 
saliva, for you expend it upon the carpets. You Yankees load your stomachs as a Devonshire 
man does his cart — as fast as he can pitch it in with a fork, and as full as it can hold, and drive 
oflE. Then you complain that such a load is too heavy for you !' 

And so it is with churning. It was once thought an object to churn fast ; but that time, 
too, is gone by. True, there are farmers yet who need a Uttle advice from some agricultural 
Dr. Abernethy. On looking at a churn their flbrst enquiry wUl be : ' How long does it take to 
bring the butter ? ' But they are few. The days of three-minute churning, by thrashing the 
cream, have gone the way of flve-mtaute dining, by bolting the food. The best dairymen now 
win have nothing to do with a chum that is constructed mainly with a view to quick work. 
They do not appreciate the ingenuity of giving them mechanical appliances that will hasten 
the operation of churning at the expense of quality of product. What they better appreciate 
now IS something simple as possible in construction, and constructed mainly with a view to do 
good work. On the other hand they require that a chum do its work in a reasonable time, as 
now understood, and that what it loses in the once supposed merit of speedy churning, be 
made up by the always undoubted merit of easy churning. 

It is said that in Orange County, Vermont, whose choice butter is well known, the farmers 
especially favor slow churning, and will try perhaps as hard to have the butter not "come" 
beJfore thirty to fifty minutes, as some farmers, whose success is doubtful, try to bring the butter 
in fifteen to twenty-five minutes. One thing at least in this regard is sure; butter is no better 
for quick churning. Then, if quick churning is not to improve the quality of the butter, it can 
have but one other object— to have the work of churning sooner done.' If the churn works 
hard there may be some reason for hurrying it through, but if it works easy, and requires but 
Uttle strength, the question of a few minutes gain in time ceases to be of much account, 
especially when the quality of the butter made is affected by the, length of time. 

Now churns are constructed upon either one of two principles : first, to churn as quickly 
as possible; second, to churn as easily as possible. The first usually gains time at the expense 
of power, and thus, the churning being hard work, makes speed an object. The second makes 
the work so easy and agreeable^ that it may be longer or shorter and make little difference to 
the worker, because the work is not so tiresome. This is the inain difference between the two 
kinds of churn, although, of course, different methods of construction may combine in varying 
degrees the several objects sought to be secured. From our point of view, preference wiU be 
given," othej' things being equal, to the easiest working chum that can be had. 

Of the chums of this principle of construction, we should make choice of that one whose 
general construction does best for both economy of time and adaptability to result. Then 
churning slowly or quickly the work would be agreeable ; or it could be done, when necessary, 
by the weaker available help ; and always with best results as to quality. 

"All the guick operating churns are dangerous to use, and I w^otdd advise the members of 
this Convention, when they find a man who has a churn warranted to bring butter in five 
minutes, to give him a wide berth. Ordinarily, it will spoil the butter in iwo-andro-half 
minutes. It is ruined before you get it half churned." — Lewis, 1883. 

Mr. Flint quotes the practice of a successful New York dairyman, who churns from one 
hour to one and a half. This in a book published twenty years since. Even at that time, he 
remarks, the time of churning is by no means an unimportant matter. Various contrivances 
have been made to shorten this operation ; but the opinions of the best and most successful 
dairymen concur that it cannot be too much hastened without injury to the fine quality and 
consistency of the butter. 

Says Prof. Miller (1873) : " One often hears of churns in which it is claimed that butter will 
come in three minutes. I have yet to be convinced that good butter may be got from the cream 
in that time. That cream can be churned into butter in three minutes I am aware, and 
although the butter may be tolerable for present use, I have never been able to get a good 
keepable article when the churning was done in such a short space of time." 

Prof. Johnson, of Yale College (1868), said : ' When butter has to come in a few minutes by 
violent agitation, as in the trial for repute of quick work in cases of trials of new chums, there 
is churned instead of good butter in dense and large clumps, a doughy mass, consisting of 
little balls of fat mixed with buttermilk and cream, and full of air bubbles, which no skill in 
working can convert into good butter. While it is true that violent churning vpill produce a 
greater weight of so-called butter, it is demonstrated by chemical analysis that the milk or 
cream thus 'areated does not yield so much of its fat as is obtained by slower and gentler 
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agitation. The gi-eatest weight of product is due to the admixture of buttermilk which ia 
retained in the spongy mass.' . . 

The Orange County butter-makers say that the time should be from forty-five mmutes to 
one hour. Prof. Johnson says half an hour at least is considered essential for churning, when 
the volume of cream is considerable ; and an hour, or even more, is not thought too long. 

PRESSING and Salting. Under the head of gTanular churning the operation once known 
as " butter-working,^' and thait of salting has been explained as it ought to be camea 
out. For the benefit of any who are not yet prepared to adopt the more advancea 
process at once, the next better method will now be taken up. 

Pressing is the word to use to express the process that takes the place of the old method 
called "working," or kneading. Working is the proper term to express the whole process ot 
manipulatmg the butter after it leaves the churn until it is ready for packing. KneaUing 
expresses the old process kno\vn as "working," and it expresses what in the light of advanced 
knowledge has been called "over-working." Kneading is the word used in bread-makmg. In 
bread-making, kneading is a very necessary work ; in butter-makingj kneading is to be carefully 
avoided. Salting is a part of the process of pressing. 

Pressing and Salting Separately. It has been a common practice to press all the water 
from the butter, and af terwai-ds to work in the salt. This practice has nothing to commend it 
and is referred to only to suggest that it be discontinued where in vogue. It requires more 
working of the butter, and, at a time when the butter is more or less dry, or when it is most 
affected by the strokes of the power used. If the salt itself be dry it makes matters worse ; 
the sharp corners of the salt crystals cannot but have the effect of cutting the grain of the 
butter. 

Pressing and Salting Simultaneously. The better plan is to make each stroke serve a double 
purpose ; i.e., to eliminate the water, and incorporate or evenly mix in the salt — giving the 
butter its solidity and compactness. In this case if the butter when removed from the churn 
is comparatively dry, it is as well to throw a quart or two of water on the butter in the worker. 
The salt may now be spread on the butter by sifting it through a fine sieve, so as to put it in as 
evenly as possible. 

Let the butter now be subjected to the most direct pressure possible. Avoid any rubbing, 
grinding or sliding motion. Let every stroke be such as to do the least injury to the gi-ain and to 
tell the best in working out the water and mixing in the salt. When the water has beea 
pressed out, and the butter is of the right consistency, the salt should be so thoroughly 
incorporated that the pressing may be discontinued. Make use of the help of a sponge or cloth. 
It does not require greater skill nor make the work harder, while it will be likely to save the 
grain. When water is observed standing on the butter, while the butter is being pressed, the 
sponge or cloth applied to the water will absorb it and save so much pressing. Do not work 
out too much brine. ■ The butter should be neither too dry nor too spongy. < 

Immediate vs. Delayed Pressing. There is some diversity of opinion among dairy 
authorities on this question. One practice is to press and salt at a single working. This plan 
has the advantage of doing up the work early, The other practice is to incorporate the salt 
evenly, with as Uttle working as possible, and then set the butter away for two, six or even 
twelve hours, and then re-pressing before packing. 

There is some advantage in delay, in that the salt has time to dissolve and do its work 
before the pressing is aU done. There is also some risk of the butter being left too long and 
getting into a hardened or fixed condition, from which it ought not to be disturbed. On the 
whole, the vrriter would recommend that if there be any delay it be very short — say two or 
three hours only. 

The Object of Pressing Butter is to free the butter from water, or butter-milk, to give 
the butter a more solid consistency, and to mix the salt in evenly. 

Butter is sometimes re-pressed, for the pui-po.se of thoroughly mixing different lots, and 
giving the whole a more uniform character and color. This object of pressing is mainly 
confined to store or market operations. Different small lots of butter are bought from small 
dairies, they are assorted as nearly as possible, and then pressed enough to give a uniform 
appearance when packed. This system is not to be commended ; but when stores do buy and 
pack butter, it would be well if they were provided with a good butter-press, and if the plan 
were adopted of assorting, re-pressing and grading the butter; that it might be sold on its merits. 

Of the Points in Pressing Butter, the first is that there should be applied the force of 
pressm-e, with Least Possible Friction, or without grinding. The force should be applied as 
carefully and direct as possible, and no more force or pressure should be applied than is 
absolutely necessary. 

Butter should be worked, or manipulated, as little as possible. In getting out the water 
and mixing in the salt, which may be done at one and the same time, the butter may be 
pressed to its proper solidity or compactness. The butter-maker must take advantage of every 
.means of saving any unnecessaiy strokes of a lever upon the butter. A cloth or a spono-e may- 
be used to press upon the butter lightly and absorb the Uquid ; especially at the end of the 
Tjrocess must there be no tinnecessary pressure. While there is water in the butter, the butter 
bears the pressure comparatively well, without afl'ecting the grain. When the butter becomes 
freed from water, and soUd, all pressure tends the more to its injury. 

No Hand-Contact, The hands ought not to be allowed to come into contact with butter at 
all, especially in the way of pressing it. Not only does the touch of the hand by its heat injure 
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the grain, but it is likely to impaxt a taint. The hand touch is objectionable even in health ; 
it is more objectionable in ill-health. In health or otherwise there are emanations from the 
pores of the skin that should be kept away from so sensitive a thing as butter. 

All hands are not equally objectionable, and the bad effects of hand-contact may he 
measurably avoided by care and skill in the way of preparing the hands ; but it is much easier 
and better to avoid all necessitry for hand-working. For this reason, mechanical aid is 
necessary, even as it is necessary in churning. For a small quantity of butter, a wooden bowl 
and a ladle are enough. For a larger quantity one wUl need a suitable butter-press, or 
" butter- worker." 

The best material to bring into close contact with butter is something that is a poor conductor 
of heat, that can impart no taste, and that can be scalded and cleansed easily and thoroughly. 
Wood, sponge, cloth, etc., meet these requirements. 

One plan that has been practiced witn much satisfaction is to place on the butter-worker a 
muslin cloth wet with brine. If the granular butter placed thereon has not yet been salted, 
sift on the salt, and stir it in with the least handling possible. Press all together and put in a 
tub and leave a few hours — long enough for salt to dissolve. Spread tliis muslin cloth over the 
worker again, as before, and press carefully to get out the brme, and make the butter sohd. 
The use of a ladl6 may be avoided by seizing the corner of the cloth and turning the whole 
mass at once. 

The Temperature. The range of temperature suitable for pressing butter is very limited. 
If too high, the butter becomes soft and greasy; if too low, the butter presses with difficulty 
and the grain suffers. From 55° to 58° would be a safe range. A little experience will enable 
one to know if the butter is at the right temperature for pressing. To raise or lower the 
temperature, let the butter stand on the press in a colder or warmer atmosphere, as the case 
may require. 

Object of Salting Butter. There are two main objects in salting butter: First, to satisfy 
the demand of the consumer. One who wants salted butter will pay more for it than he win 
for unsalted. One who wants unsalted butter will perhaps not buy salted butter at any price. 
One who wants butter salted only to a certain degree, is disRatisfled with butter containing an 
excess. Unless there be some other cogent reason to lead one to a contrary course, it is the 
wisest pohcy for every producer to consult the taste of the consumer. 

In the matter of butter-making, there is nothing to conflict with this poUcy. There is 
only one other main object in salting butter : namely, to make it keep. Fortunately, butter 
may be made in such a manner that it wiU be very little dependent upon salt for its keeping 
quality. This makes it possible for the butter-maker to give first place to the important object 
of satisfying the buyer. 

To what extent, however, butter is independent of salt for its keeping quality depends 
wholly on its viake. The preservative effect of salt in butter is not upon the butter itself, but 
upon the foreign matter which butter contains. If butter contains much excess of foreign matter, 
much salt will be required to give the butter keeping-quality. If, on the other hand, 
butter contain but Uttle of foreign matter, little salt is required to make the butter keep. 
It should, then, be the object of the maker to provide against any need of over-salting, by 
making salt less necessary, or by getting rid of as much as possible of the foreign matter 
in the butter. This affords a means that may be availed of by every butter-maker — of 
consulting the taste of the consumer in regard to salt. Advice to do this is the best 
advice that can be given. 

There is a minor object in the use of salt in butter-making. It is difficult, in washing 
butter, even when it is in a granular form, to completely take from the butter the butter-milk 
and what the butter-mQk contains. Salt serves an excellent purpose here, being used as brine 
in the manner already explained. 

How Much Salt to Use. This should depend upon the market. In some countries, there 
is a large consumption of butter wholly unsalted. Such a demand is a profitable one. The 
supplying of unsalted butter means an increased consumption, better prices, quicker markets. 
The general taste may be gradually educated up to the point of preference for unsalted, or, at 
least, lightly-salted butter. . 

It will be in the interest of the butter-maker to help to educate buyers to this point. It 
will be a safe rule, then, for one if he is at all in doubt as to the quantity of salt which he 
should use, to lean to the side of under-salting. The butter will have at least this advantage : 
the fine fiavor will be more noticeable, not being hidden by the salt. In Europe, where 
commercial houses buy up butter to be packed by themselves, they insist upon its being under- 
salted, the reason being that they are not able to judge the flavor properly if full-salted ! When 
packing for shipment abroad, the additional quantity of salt required by the market is added 
at the pacMng-house. The only exception to the rule given that may be conceived is where the 
flavor of one's butter is something that would be better hidden, or replaced, by the taste due to 
the excess of salt I 

The quantity of salt then, wiU depend upon the market. As general rule, for the 
quantity required to remain in the butter, one-fourth to three-fourths of an ounce to the pound 
wiU be enough for a quick market, and one-half to three-fourths of an ounce when butter is 
intended for export. If butter has been washed in granular forin, this quantity will be amply 
sufficient, and it wiU allow any excellent fiavor the butter may possess to speak for itself. 

Where butter has been pressed before salting, or, in other words, in dry salting, nearly all 
the salt put into it wiQ be retained. It may in such case be weighed with considerable exactness. 
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In wafer-washed butter, probably from 35 to 50 per cent, of the salt will work out, so that 
if one and one-half ounces be added, it will leave from three-fourths of an ounce to one ounce 
in the butter. In brine-washed butter, there is less loss. Nothing but experience will be 
iperfectly satisfactory. 

What Salt to Use. Use only the best. The cost of salt is so light a proportion of the 
value of the butter that if a fli-st-class quality can be procured, the price should not be 
■considered. 

Salt for butter should be pure, even-grained, thoroughly and easily soluble, dry, clean, 
■white, and in shape preferably flat rather than cube-shaped. Coarse, hard-grained, slow- 
dissolving, badly put-up, cheap salt shoiild be avoided. In fact the very finest brand obtainable, 
manufactured specially for butter, should be procured. 

The salt required for brine does not absdutely require all the qualities demanded by the 
dry salt intended for directly salting the butter. It is required that it does not contain soluble' 
impurities which would not be removed by straining the brine. 

Test of Salt. The most simple test of unpurity, is the effect upon the salt of damp 
weather. If the salt gather dampness it is impm-e : if it remain dry it is likely to be 
satisfactory. A trial may be made by exposing a layer of salt on a plate to the damp 
atmosphere of the night. 

Saltpetre and Sugar in Butter. Many excellent butter-makers claim that the addition of 
saltpetre and sugar wul add to the keeping quality of butter. This agrees with the experience 
of the writer. The antiseptic quality of boi£ articles is undoubted. Care must be taken not 
to use enough to deteriorate the quahty. The rule ia practice among the New York Orange 
County makers would be a safe one : 

" For every twenty-two pounds of butter, sixteen ounces of salt, one teaspoonful of 
saltpetre, and a tablespoonful of the best powdered white sugar. In preparing this mixture, 
salt is crushed under a roller, to free it from all lumps ; it is then run through a seive, and 
then saltpetre, after being reduced to a powder, is evenly mingled with the sugar through the 
salt." 

■Well-Salted Butter vs. Butter Poorly Salted. Henry Stewart, in the American Agri- 
culturist, has a very excellent illustration of the difference in butters due to salting. We have 
had a modified form of that illustration engraved specially for this Maitoal, and the engraving 
is here presented : — 

The upper half of the sphere shows the appearance 
under a microscope, of a sample of well-salted butter. 
In the under half is shown a sample in which salt of 
a poor quality has been used ; and this has not been 
evenly mixed in the butter. 

" In the first sample, the salt has been entirely dis- 
solved; not a single crystal remains visible, although 
the magnifying power used was equal to five hundred 
diameters! The complete solution of the salt, and the 
thorough mixture of the brine in the butter, and the 
very perfect working of it, give to the butter a firm, 
dry and waxy consistency, and an even quality and 
fiavor, which are the characteristics of good quality, 
and which go to preserve it for a long time. 

" The other sample shows a large quantity of salt 
undissolved; the peculiar form of the salt crystals ia 
readily perceived. Of course this unevenness injures 
the quality, and causes the butter to deteriorate very 
rapidly, because a lar^e portion of it is not affected by 
the salt, which remains undissolved, and of course 
cannot exercise its desired antiseptic action. More- 
over, the salt is impure, as is shown by the arrow-head 
crystals, which are evidently sulphate of lime, a com 
mon impurity ia a poor quahty of salt, and which 
gives a bitter taste to the butter, and causes white spots to appear in it." 

A study of the above wiU show the great importance of salting butter properly. " Good 
butter is wholly spoiled by improper salting, whUe butter that is not good, by careful salting 
may be improved and kept from getting worse. The first requisite is good salt; the next is to 
mix the salt thoroughly with the butter." 

The dairyman may learn here the need there is to select .the purest and finest salt in the 
market, regardless of price; and to evenly incorporate that salt in the butter even at some cost 
in time and pains. 

PACKING. There are reasons more than one why butter should be packed in the very best 
manner possible. First. At packing there remains little more to do ; nearly all the 
required outlay of capital, time, and labor has been made, and one is at the point of 
drawing the full return for the whole investment. Now, this expected return depends not only 
upon the character of the very considerable outlay already made, Vnt almost as much upon 
the character of the very little outlay yet necessary to be made. This is a cogent reason for 
idoinff this last work well. 
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Second. Bad packing spoils the good work already done. The finest butter made, if 
hadly packed, will not sell for fine butter. The reason is plain. A single fault in any ai-ticle 
is just so much proof of faultiness ; and the fact of visible defect is suggestive and pre- 
sumptive of other imperfection. . ' 

This would be true of any fault found anywhere, or at any time ; but, as applied to butter, 
the truth has more meaning than it has in usual application. How true it is that a single hair, 
■or even a stray thread with a striking resemblance to a hair, which by some untoward accident 
has found its way into butter that in all other respects were faultless, will create distrust ni 
spite of aU other clear evidence of real merit. This is particularly true of a fault that appears 
at one's first look at anything. It makes much difference whether the ball of butter in which 
the hair has been found is the first one of a new supply, or a chance ball of a make to which 
one is long accustomed, and which has gained one's confidence. When the first thing to greet 
one's eye is something faulty, it is likely, with most people, to arouse a prejudice against the 
whole. It is very natural, too, to suppose that anyone who would be painstaking and neat all 
through a somewhat lengthy process, would not be careless and slovenly with the last short 
finishing touches. One is likwy to assume that a discreditable finish is a pretty sure indication 
of more or less bad management all along. On the other hand, it is very natural to fancy that 
-a fine outside polish on the surface is an mdication of good stuff within. 

Apply this existing tendency to our butter. The very first look that the butter-buyer gets 
is at the package. Before the quality of the butter has been observed at all, an impression has 
been created, for or against, by the mere appeai-ance presented by the thing in which the 
butter is enveloped 1 This appearance may be enough to create a bias in favor of the butter, or 
a prejudice against. No one who has closely observed the effect of little influences upon 
butter-buyers, or even upon judges of butter at fairs, can fail to appreciate this as a strong 
factor. 

It would be good policy for evHi a poor butter-maker to take advantage of this fact ; it 
would be folly on the part of the good butter-maker not to take the f uUest possible advantage 
of this fact. 

Third. The third reason why packing should be well done is not less strong than the 
foregoing. _ Upon the packing, as upon the make, depends the keeping-quality of butter. It is 
only by being well packed that butter wiU hold for a necessary length of time whatever good 
qualities it may possess. It is remarkably easy to spoil the best of butter by bad packing. 
Butter is something that is subject to constant change. In only one way can that change be 
favorable to the butter, and that is a possible improvement in some cases by ripening. All 
other change is against it ; and this improvement by ripening must proceed slowly, or cause 
the butter to be short-lived. The extent of that undesirable change is affected by whatever 
comes into contact with the butter. Some things, for instance a nut or an apple, are provided 
in themselves with some protection against the vmtoward influences surrounding them. 
Butter, an artificial product, in some respects more easily affected — as for instance by 
temperature — is not so provided, and is dependent wholly upon an artificial provision — in other 
words upon the packing. 

This is an important consideration. It wiU be found that the successful butter-makers 
provide against injury to their weU-made butter, by giving it the artificial protection of some 
kind of covering. The careless butter-maker leaves it unprotected against the rough handling 
which it is sure to get. 

A moment's thought will show the butter-maker the need of seeing that butter is provided 
with protection against handling, not only till it gets into the dealer's hands but till it reaches 
the consumer. As the trade is now constituted in most places, the only hope for butter 
holding its own during its stay in the hands of the dealer, is the provision that has been made 
for it by the wise forethought of the one who, made it what it is. 

It is then a matter of self-interest for every butter-maker to take pains to provide such 
covering and protection for butter that will ensure its safe arrival into the hands of the 
consumer. 

Perhaps it may seem that too much is being made of these points ; but surely the fact that 
they are practically disregarded by thousands- of intelligent butter-makers, to the extent of 
individual and national loss, ought to justify the emphasis given to a factor of the highest 
importance in a real national problem — ^how to improve the butter trade. 

The experience of the writer might supply numerous striking instances of the effect of the 
packing upon the price of the butter. In one case two lots of butter were submitted to 
inspection in a city grocery. One lot was rated priine, and the other as second-rate. It was 
then learned that the two lots of butter were brought in at the same time, and were of 
identical make. The whole difference lay In the packing. One lot was packed in a neat, new 
butter-tub. The tub was filled to the proper height to allow the cover to fit; and the appearance 
of the top of the butter, as well as that of the package, was pleasing. The color, taste, grain 
and flavor were all good. 

The other lot was packed in a second-hand factory pail that looked as if it had seen veteran 
service, it may have been in butter-carrying, or at something else. The pail not having any coyer, 
the butter had been packed on in the shape of a dome above the top. This surface had been 
smoothed down till it had a greasy, dirty look, that made quite a contrast with the surface 
of the other package. Around the edge, wherever it touched the paU, the butter had acquired 
a strong taste from the package itself. The tryer alone gave any indication of the common 
origin of the twin samples, made so dissimilar by their dress. 

The owner of the butter, who was an intelligent, sensible dairywoman, and an excellent 



S6 SCIENTIFIC DAIRY PRACTICE. 

butter-maker, acquiesced in the judgment that discounted the value of one sample. She 
realized, too, that the deduction would have been greater had it not been that the discounted 
package was in so good company. And she thought the loss a small cost for a good lesson. 

It is stated that an attempt was made to export Irish butter in tiu packages, but the 
trade seemed to be monopolized by foreign coimtries. The attempt failed for a time. It was 
not because the Irish butter was faulty, for it was said to have a " splendid quality and great 
keeping quaUties." Irish packers improved their system of packing, exhibited at a great 
International Exhibition ; the result was an immediate and marked increase in. the export trade. 

There are Various Systems of Packing, and the one to be adopted depends upon the market 
for which the butter is intended. There may be said generally to be two kinds of market— a 
slow market and a quick market. In one respect, butter, for either market, should be 
packed alike — Good Packing ought to be a characteristic of butter intended for any market. 

It is a mistake to suppose that butter, because it is going at once out of one's hands, and is 
likely to be consumed in a short time, is going to carry itself along in a happy-go-lucky way, 
and to stand the journey without harm. The few days that must usually elapse between the 
dairy and the consumer is quite enough to spoU any butter if it be not fitted by the protection 
of package to withstand the influences adverse to its keeping. This is even more true of butter 
made for immediate consumption, that is usually less salted, and has that more delicate flavor 
which gives it the quality expected of fresh butter. Butter for either market, then, must be 
packed well. The difference that may be allowed is in the manner of packing. 

Butter for a Quick Market, or for immediate use, as a rule, is put up in small parcels, and 
in such shape that it will present an attractive appearance for the table when wanted. The 
simplest form of putting up small parcels is that of roUs, blocks, balls, patts or prints. 

All these may be designated in a general way as Butter in Table Shapes. For this class of 
butter it is an excellent plan, when convenient, to pack in Return Packages. 

These are provided with some convenient way of putting up a certain number of pounds, 
and keeping each parcel of butter perfectly separate from the rest ; and constructed with a view 
to giving the butter the most perfect protection from accident of handling, air contact, or 
temperature. 

A simple form of such package is a box in which are contained well-fitting, shallow trays, 
the latter being divided into compartments large enough to hold a single parcel of butter. The 
whole is made of wood. 

Some modification of this plan is advantageous even when one has so close and quick a 
market as the village store. 

A farmer, living a few mUes out of the town in which these lines are penned, determined 
to deliver his butter to the local trader on a certain day each week, and in an improved shape. 
He constructed a plain box, with shallow wooden trays just large enough to fit in the box; and 
enough of them to fill the box and allow a loose cover to fit down upon them, to hold them in 
place. The trays, of course, were all of one size, and the dimensions were such that the rows 
of balls fitted in perfectly without pressing each other out of shape. The trays were plain 
boxes and not divided into compartments. The size of the whole package was suited to the 
output of the dairy, and in shape, conveniently oblong. The box was brought to the store 
filled, and left till- emptied, in the course of trade, to be taken home the next trip. What 
was the residt of a Uttle calculation, and the expenditure of a few hours' in constructing 
boxes? 

Quickly appreciating the advantages of that system of packing, the dealer offered the 
farmer 15 cents per pound, the ruling price being 13 cents per pound. This was only two cents 
over the ruling price; but that small advance was a little more than 15 per cent, advance! 

Moreover, the demand for this butter, at a higher price than then current, was greater 
than the farmer could supply. This was a result especially gratifying at a time when butter 
was almost a drug in the market, as will be understood by the exceptionally low prices that 
were ruling. It was profitable to the dealer, for it increased his trade; customers, to be sure 
of a supply, began to send in their orders ahead — ^faster than they could be fiUed. 

This butter was necessarily good butter, but it was not of better quality than was a great 
deal of the butter brought in by other farmers. The whole advantage lay in the packing. The 
old system had been to bring the butter, rough-and-tumble, in some stray basket, or chance 
paU, possibly covered with a cloth. The bruised, out-of-shape prints had to be removed, and 
they were laid away in some much-used receptacle, probabljr to be mixed up with a medley 
of all sorts and sizes of butter parcels. All this handling, mixing, and damaging association, 
was avoided by the new plan, which left the butter comparatively undisturbed in its one 
abiding-place from the hands of the dairywoman to the plate of the consumer. 

It is needless to say that a Uke departure soon found imitators, which was desirable for it 
led to a more satisfactory general supply, increased demand and better prices. ' 

Any dairyman is able either to construct a suitable box for himself, or to devise one and 
order it made at the nearest wood-working shop. 

There are many dairymen who are under contract to supply special customers by a direct 
delivery, from week to week, the year rovmd. The system of return packages may be adopted 
also by such as these, to a mutual advantage. ■^ 

This system has been found satisfactory, too, in supplying distant customers. The empty 
boxes are returned free, or at a low price, by special arrangement with the transportation 
companies. , . . 

There are already m the mai-ket various styles of return packages, and such packages 
ought to become still more common. 
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Butter in shapes will stand better and handle better if each parcel be protected with a, 
cloth. ParafSne paper, prepared especially^ therefor, has been used with success, but common 
paper is to be avoided. White mushn is suitable. Wash it first in hot water to free it from 
any stiffening, and then dip ia brine and wrap closely around the roU or block of butter. 

Take a little pains at the very beginning to find the right shape to cut the cloth, to have it 
fit the best and present the neatest appearance. Having adopted a certain style of wrapping, 
(oUow it uniformly until a better way is found. 

Mr. Cheever, the practical butter-maker who edits the New England Farmer, gives hia 
method of supplying the Boston market, as follows : The butter is printed in quarter-poiind 
cakes, by hand labor. It is then folded in new bleached cotton wrappers, and packed for 
market, four layers deep, mth cloth between, in round wooden boxes holding 14 pounds each. 
These boxes are enclosed in strong shipping-cases; and, in summer, broken ice is used between 
the smaller boxes while in transit. Mr. Cheever uses ice for no other purpose than shipping 
the butter. 

Butter in quantities is sent from France to England in rough pine boxes holding two 
dozen pounds each. The butter is made into two-pound rolls, is wrapped in musUn — called 
mull muslin, with an outside covering of clean white paper. The butter arrives in London 
fresh, perfectly clean and unbruised. 

The boxes measure 14 inches in 
length, by lOi inches in width, and 
6i inches in depth. The butter is 
placed on end ; in 3 rows, 4 rolls in a 
row. Thus 8i inches square are allowed 
for each roU ; the rolls would, there- 
fore, be each about 3i inches in diam- 
eter, and 6J inches long. 

There are other ways of putting 
up these rolls, thus described : — " The 
butter is first made with all possible 
care, and is rolled into small cyhndrical 
shapes, four or five inches long and 
not more than two inches in diameter. 
These rolls are then wrapped in muslin 
cloths and the ends drawn over. A 
large crook is next nearly filled with 
strong brine, and these rolls of butter 
are immersed in this solution. A 
weight is put into the crock to keep 
the rolls from floating. The butter as 
wanted can be secured without dis- 
turbing the mass, as is necessary when 
packed into tubs, and it is then always 
fresh. It will not absorb salt from the 
brine, for the reason that salt and 
butter never make alliances; and as 
the butter wiU not take up additional 
moisture, there can be no possibility 
of it taking up extra salt. Being im- 
mersed in the brine it is uninfluenced 
by the air." 

This style of roU has much to 
recommend it. It is compact, plain 
and neat, and attractive in appearance. 
It may be made in almost any size 
from a diameter of li inches to 3 inches, 
and any convenient length. The house- 
keeper finds it a good shape for her 
purpose, for she can slice, it off in a 
thickness to suit her table. This style 
of roU is suitable, too, for a close-at- 
hand market, or for shipment ; for 
immediate consumption, or for keeping 
in brine;, 

These rolls are more or less com- 
mon in many localities, for instance, 
in EVance and in California. Dairymen 
who have not already adopted some- 
thing equally good, or betttr, are 
recommsnded to try these cylindrical 
rolls. 

The above is an illustration of a convenient and inexpensive BtriTEB Mould which is used 
for making these rolls ; also a new Dairy Apeon (both of which will be described under the 
head of Utensils and Supplies). 




"PACKING."— MAKINO ROLLS. 
(A Convenient Dairy Jprun—Kew.) 
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Another method is that of the Darlingtons, of the United States, of putting up their "gilt- 
edged" butter. This butter is put up in half-pound patts. When hard and firm, each package- 
is wrapped in a white cloth, and these patts are packed in upright zinc cans which hold 8 patts, 
or 4 pounds. The cans are covered with a hd, and placed in a wooden package about the size- 
of a paU. Ice is then placed between the zinc cans, and a water-tight lid is fastened on 
the pail. These packages are shipped to Philadelphia, and from there to all parts ot the 
States, from Maine to Florida. This butter sells for from 60 to 95 cents per pound-;-a price not 
due, of course to the packing alone, but unobtainable without good packing. This system ot 
packing appears to have great merit ; in fact, to be one of the most ready and convenient, ana 
one of the best. It might be modified and adapted even to supplying one's local trade. 

Harris Lewis, of New York, is one of the successful and intelligent dairymen who havfr 
helped to disseminate knowledge of improved methods. Mr. Lewis describes his way or 
putting up bntter for a near-by market.— He weighs each pound, and balances the scales at 
17 ounces, that there may be always a fuU pound when finished. The butter is 
pressed into a block as broad as it is thick, and twice as long as it is broad. With a wire he 
cuts the blocks into two pieces, leaving it in cubes of half a pound each. These are 
wrapped in paraffine paper, packed in boxes and shipped. 

Another way of putting up butter for a quick market is in Small Packages. One style 
of these packages is a small, cheap box, made very thin and'Ught, square in shape, with a 
sliding cover. These boxes may be lined with suitable white paper, cut in strips and "^f^f^ 
laid in. The width of the strips of paper should be the same as that of the box, and the 
length four times the width. Two strips only will be required for each box. For instance, 
for a box 5 inches square inside, the strips are 5 inches wide and 30 inches long. Lay m one 
strip in a way to cover the bottom and two opposite sides, leaving the end or ends out to be 
laid over the top after the butter is packed. Lay in the second strip in like manner, crossmg 
the first strip at right angles at the bottom. 

So doing is to line the sides with single thickness, and the bottom and top double. The 
butter is pressed in solid, with a packer conveniently shaped something Uke a pestle. The ends 
of the paper are folded over, and the cover slid on. These small boxes are packed in one large- 
box, or case, made of a convenient size and style for shipping. 

These boxes should be made in somewhat considerable quantities in order to be cheap. A 
good size is one to contain 5 lbs. City markets have been supplied from a distance of several 
hundred miles by this style of package. 

One of the very simplest and best methods of supplying butter for quick consumption is- 
in small pails, — 5, 10 or 20 pounds each. The consumer in that way may buy a conveniently 
small quantity at a time, and the butter may retain its fine quality to the last. The paU is not 
returnable, but it is worth its cost for some other purpose. 

Or, one may use cheap veneer pails, or boxes. These are very cheap, their cost being not 
over two cents x)er pound of butter. The cost is more than repaid by th« better satisfaction to- 
buyer, who is more than willing to pay the extra price. 

The package known as the Welch Tub is adapted also for a quick market. 
The Welch tub is the ordinary butter tub, straight staves and flaring, larger at ( 
top than at bottom. The size of such a tub, holding 20 pounds, would be : breadth 
across top, 9f inches ; across bottom, 7i inches ; and depth inside, 9 inches. A 
hooped cover is made to fit closely the top. 

The cover of the Welch tub is fastened down by four tin strips. One end of 
the strip is first nailed on the cover, the other end being held towards the centre 
of the cover, or in the opposite direction from that which it is intended to remain. 
The strip is now bent over so that the nail is covered ; it is then hammered down closely and, 
while held tight, it is tacked to the sides of the tub. It is always desk-able to have clean, new 
strips and to tack the cover down neatly and tightly. 

When one has put in these tubs good butter, and packed it well, it is no waste to enclose 
each tub in a well-fitting bag, closed at the top by a string run through an open seam, after- 
the manner of tieing up ordinary work-bags. The cost is slight, and the tub is well protected, 
and clean when received. 

There is another form of package, called the Return Pail, which differs 
slightly from the Welch tub. Two of the staves rise higher than the rest and 
form ears, by which a bar is held across tlie top. The cover fits closely and is 
wedged down tight by the cross-bar. These pails or tubs, when well made and 
used for return packages, are preferably varnished on the outside. 

Such tubs would have much more to recommend them as return packages, 
if only they were rendered impervious on the inner side to water and air. Until 
that has been axicomplished thfey will be faulty ; for in general practice one use of 
such a tub is enough. 

The local circumstances will suggest to the intelligent dairyman the plan best suited to ■ 
his needs. 

Butter for a Slo-w Market is necessarily put up in larger packages. The most common is- 
the Welch tub, and the preference of the butter trade seems to pronounce it the best. The 
Welch tubs are made to hold 30, 50 and 70 pounds each. 

These tubs are sometimeo made by hand, but now more generally by niachinery in. 
factories. The best machine tubs are well made, very neat in appearance, and quite cheap. 

Some of the machine tubs are faulty, in tliat they leak the brine. Tliis is perhaps due to 
cutting across th-^ p;rain in sa-niiit^ out llie btaxeb, and may be avoided by splitting tlie blocks,. 
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and so following the grain in sawing. Or, it may be due to the use of staves not weU seasoned. 
Some manufacturers appear to have succeeded in making a good tub ; and what one 
manufacturer has done, others ought to be able to do. Nottiing but a good tub should be 
tolerated, and the imperative demands of dairymen ought to make the manufacture of poor 
tubs unprofitable. 

The "return pail" form of the Welch tub, already described, is also suited admirably for a 
slow market, though not for shipment abroad. Good butter, well packed in these pails will 
keep a long time, when properly stored. 

The One Hundred Pound Firkin is simply a complete barrel, headed in the usual way. It 
is difacult to conceive a better form to pack large quantities for long shipment, having in view 
long keeping and economic handling. Owing, perhaps, to the large quantity, and possibly to 
dishonest practices which could not easily be detected, this package is not always so popular 
as it would seem to deserve to be. 

Preliminary to packing is the Preparation of the Tub, What is required in a tub is that it. 
wiQ not leak, that the pores of the wood be air-tight and that the wood neither soak up the 
butter nor impart a taste to it, nor otherwise injure the flavor, and that any spores or germs 
in the wood, which might cause mold, be destroyed by heat. 

Wood, in its natural state, contains sap and gummy matter. This gum would be useful 
enough in filling the pores of the wood ; but in one respect it is objectionable, for when salt 
comes into contact with it the effect is to draw it out of the wood. This sap and gum when 
drawn out by the salt of the butter wiU impart an objectionable taste to the latter. To avoid 
both the leakage and the injury to butter. Salt is used freely to prepare the tub before packing, 
to draw out a portion of the gum, and then to refill the pores with itself. The flUing of the 
pores prevents the absorption of the salt from the butter, which would leave the butter white, 
and quick to spoU. The usual way to accomplish all this is to soak the tubs in brine. 

Various ways of brining the tubs are employed : One soaks in cold lyine several days, 
changing the brine several tmies, and rinsing with cold water afterwards. Another soaks in a 
single brine, renewing it by adding more salt ; and using the brine over and over by thus 
renewing its strength. A very common method is to pour in hot brine, allow it to stand for 
a day or two, then rinse with cold water and rub with dry salt. Another recommends adding 
saltpetre to the brine. 

Still another method is to soak the tub with strong brine for two or three days ; pour out 
this brine and fill with boiling hot brine, leaving this hot brine to stand for about a day. It is 
probable that the latter plan is the most efiEective. Whatever plan be adopted, scalding should 
not be neglected, and brining is to be strongly recommended. 

It would ieem wiser to use fresh brine at least with every new lot of tubs. Brine need not 
be wasted. AU the brine used in washing and salting the butter and preparing the tub may be 
substituted for salt for cattle. 

There are other plans of preparing tubs, by use of whey or buttermilk, by steeping in sweet 
hay, &c, but the brine-washing is doubtless the best of all. 

Hay-water — sweet clover hay — is very frequently used, however, in sweetening dairy 
vessels of different kinds, of wood and tin, for handling butter and packing it. It is much 
employed in Irish dames and can be usefully employed elsewhere. The hay-water is poured 
in quite hot. 

How not to prepare a tub is described by a city commission merchant who speaks as if he 
knew something about the practices employed and their practical effect upon the trade : — 

"There is a great deal of valuable produce spoiled by ignorant packing. Now,'when some 
farmers pack butter, they often act as if afraid of the tub. They take it, and, putting a great 
dirty stone in it, sinls; it in the nearest creek, or water hole, or horse-trough for a week. Then 
drag it out and put the butter into the tub, when the pores of the wood are full of dirty water. 
This not only ruins the butter, but it spoils the tubs. The most valuable thing about a spruce 
tub is the gum that is in it, which prevents anything tainting the butter through it. If you 
soak the log the tub is made of, or the tub itself, for a long time, all tliis gum is washed out 
and lost. Now the proper way to pack a tub of butter is to take one of these nice clean spruce 
tubs, and fill it up full of the hot brine ; let it stand like that for a day, and then put in your 
butter." 

On the point of soaking with hot brine there is agreement on all sides. Before packing, 
the tub, while stiU wet, should be rubbed with fine salt. 

The Operat) on , In packing, press the butter agpjnst the sides, keeping the surface concave, 
or lower in the middle. By thus keeping the center hollow, the butter will pack more solid; 
and one will the better avoid leaving air spaces around the sides of the tub. 

Cover the top with a piece of fine muslin, from which all starch has been washed out, and 
which has been dipped in brine. This cloth should be cut about half an inch larger than the 
top of the butter. Press the excess cloth down between the outside of the butter and the inside 
of the tub. , 

Put on a layer of salt, and add water enough to make a brine, but not enough to dissolve 
the salt. Put on the cover and press it tight to its place. 

Butter should be packed at a temperature of 60° to S.'i", and kept at a temperature 
even lower. 

There is some difference of opinion whether it is well to place a layer of salt in the bottom 
of the tub, or only to rub the bottom, as indicated above, with dry salt. One suggests even 
salting occasionayy between different layers of packing, so that the butter, being in layers, 
may be taken out more easily. 
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The wishes of the butter dealers ought to be consulted in these matters in which there is a 
difference of opinion, or in matters of doubt. 

There are, however, a few Essential Points about which there is no question. 

First. The butter should be solid— without air spaces. This point has already been 
touched upon. 

Second. The butter should be uniform, in color and appearance throughout the whole 
package.. Several colors in a single tub will make the sale of the butter more difficult, and 
will lessen the price.. It is better always to pack a full tub at a single packing. This can be 
done easily in large dairies. In small dairies it can be done by keeping the different churnings 
in the granular form, in a butter-holder, and packing only when enough has accumulated with 
which to fill a tub. 

Where one cannot fill a tub at a single packing, some of the brine should be placed over the 
butter at each partial packing, to be poured off at the next time of packing, and a cloth wet 
with brine then stretched across the top of the tub, and the cover pressed down over the cloth. 

An effort should be made to have the subsequent churning as near as possible of the same 
color. With care in these few respects the difference in appearance of the different churnings 
wiU not be so marked. 

Third. Butter should be packed to permit of knowing and checking the weight of the 
butter at any time. Weigh the empty tub just before packing, and mark the weight legibly 
upon both the tub and the cover. When packed, the full weight of the filled package should be 
marked just before the weight of tub, and the difference noted after. A package weighing 7i 
lbs. , and when filled weighing 37^ lbs. , would be marked thus : 37^ — 71=30. 

Fourth. The name of the maker, and the brand of that maker, also the date of packing, 
should be marked legibly on both the tub and the cover. The exception to the rule would be 
when the marker is ashamed of his goods, or has by some mischance failed to make so good an 
article as usual, !n which case it should not carry his brand, but sell on its merits. This 
precaution is merely taking advantage of a good opportunity to advertise one's goods, and help 
buyers who may like the goods to find one out and get a new supply. To lose so good a chance 
of providing for future trade, in so easy and inexpensive a way as branding one's goods, is to 
show an utter lack of business talent. 

It would be an excellent plan for every butter-maker to buy a rubber stamp with his name 
and brand. The date may be written on, but it would be better even to have a date stamp 
for each packing month of the year. A stencil plate would perhaps be less expensive than a 
rubber stamp, but it is less convenient. 

Every reader who is a maker of good butter is assured that one of the best investments he 
can make is for soraething with which to brand his butter. If one has not chosen a trade- 
mark, it should be done at once, and the trade-mark always used, so as to famiUarize buyer 
and consumer with the brand. This course is important in the interest both of the individual 
butter-maker and of the butter industry. 

It is to be regretted that there is a risk connected with the use of a private mark on butter 
packages. A writer in the American Agriculturist claims to have seen Ms own paUs in the 
New York market, re-filled with poor stuff, and sold upon the strength of the brand. This 
contingency should be guarded against in every possible manner. First, one should deal with 
commission men of known integrity; and second, one should mark the date of make plainly on 
aU packages. Against so grievous an injury to both reputation and pocket, there should be 
^ective legislation. 

MARKETING. The object of every manufacturer is to find the best market for his goods. 
It is as necessary that the goods be well sold as it is that they be weU made. The butter- 
maker is a manufacturer ; and not only is it important tha* he know well the 
industrial branch of his vocation, but that he understand something of the trade side of his 
business. It does not follow that because the make of the goods is all that could be desired 
they wiU sell, as a matter of course, at their fuU value. It is no uncommon thing to see 
good butter selling at less than value, and poor butter selling for more than it is worth. 
Because of the foregoing and similar reasons, it is tme that the interests of the individual 
butter-niaker, and of the whole butter industry, demand that the trade question be discussed 
Eis a feature of scientific or profitable dairy practice. 

There are a few Special Points to which, in this connection, our attention may be directed 
profitably: — 

First. Quality is the chief merit of butter. It is as a luxury that butter has its high value 
—a value beyond what its nutritive character alone would warrant. Buttei' will continue to 
be a luxury only so long as its quality is high. There are few other manuf actm-ed articles 
where quality has so much to do with the disposal of them — in creating and sustaining a 
demand — as it has to do with butter. 

Quality is important, in that it affects both the sale and the prices of dairy goods. 

The Sale of butter is affected by quality at home and abroad.. 

(a) In the Home Market the advantage of quality is to increase the consumption and 
eonsequently the demand. Butter is an article generally to be found on all tables. At' most 
tables consumers are free to eat much or little— according to one's liking. Now, whether one 
will eat much or little, or any at all, will depend upon the quality of what is offered. Is it not 
true that a choice article of butter is tempting to everybody, while a poor article is endurable 
by very few? Is it not true that inclination usually inclines to a liberal coAsumption of what 
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is choice ; to a moderate consumption of what is only fair ; and to turn away without tasting 
when the quality is so poor that the senses both of sight and smell are offended? One has 
been a poor observer, or has had a limited range of experience, not to have noticed to what an 
extent the consumption is affected by the quality of the article placed upon the tables of 
consumers. If anything were wanting to prove this it would be found in the fact of such 
fancy prices being given to the gUt-edged butter, ranging from the highest-quoted market 
prices to one dollar per pound. 

If the quality of all the butter and cheese made in Canada were the very best, it is probable 
that the Canadian home consumption would be at least equal to what is now consumed and 
exported. This statement involves a larger proportionate iucreased consumption of cheese than 
of butter; but even such increase would not make the consumption of cheese per head of 
population in Canada what it is id England. There are two agencies that will have an educa- 
tional effect upon consumers, and so wiU increase home consumption. These ajgencies are 
quality and low prices; and quaUty surely has even more to do than low prices ia creating 
a likin g and a demand for an article that has so much the character of a luxury as has butter 
— or even cheese. 

There is a lesson in this. Not only ought one to aim to make a choice sample of butter 
because that particular sample will sell easier or better; but every butter-maker ought to make 
the choicest article possible to encourage a larger consumption and the general benefits to the 
whole dairy industry that would follow such a result. 

(b) In a Foreign Market, the main advantage of quality would be to meet competition 
successfully. 

Competition is already keen, and it is becoming keener every day. There is one absolute 
condition of success iu establishing a foreign market that will make a permanent demand for 
our goods and that condition is quality. 

This condition is more imperative now than it was a few years ago; first, because com- 
petitors have improved their methods, and second, because artificial products have been 
introduced which successfully compete with inferior qualities of natural products. 

The introduction of Counterfeit Butter has had much to do in making a great change in 
the market conditions affecting the demand and sale of real butter. It has even led to some 
improvement in methods of butter-making. It certainly has affected the chances of sale of an 
inferior product. Once butter would sdl ia a foreign market, even though it had a very 
indifferent quality. In the first place, before the advent of oleomargarine, the sale of the 
natural product at some price was more speedy. Now the latter is held longer, and delay 
means deterioration constantly accelerated. The poorer grades are the last sold, and they are 
the quickest to deteriorate. Such grades never had too rauch chance at the best. The 
introduction of a substitute of a quality that gave it preference over poor grades, took away 
the last poor chance that the poor grades had left. 

It came about in very natural course. Inferior samples of butter that once had their 
little turn, began to be avoided by buyers and were at first hopefully held on to by sellers, and 
this state of things continuiag until the sellers were glad, at any price, for any purpose, to get 
rid of any article, whose destiny was not the dining table, unless in a disguised form. 

It is not strange that a somewhat sudden appearance of so disturbing a character as 
oleomargarine demoralized that end of the butter trade most easily affected — ^the tail-end, or the 
supply of stuff called butter — a thing whose natural good quaUties of flavor liad been hidden 
by an excess of salt ; and the taste of the salt even failing to hide the rancidity which rose over and 
above all. The head-end of the trade was little affected. A natural objection to what was a 
spurious compound at its best, and an utter repugnance to that compound at its worst, led to a 
decided preference for the genuine article, whenever the latter had any merit of its own 
sufficient to make it at all likeable. Thus quaUty became more than ever the condition of the 
successful marketing of butter. 

The demand of the poorest butter (unlike the condition of the butter itself) never was very 
sharp. It is now becoming milder than ever, and the demand for the best butter has always 
been even greater than the supply. 

Few countries have advanced so far in the art of butter-making that the bulk of the butter 
produced has been the best grade. In this fact Ues An Opportunity for some country to 
speedily Improve the Quality and furnish the World's Market with that for which it is calUng, 
and for which it is willing to pay well. 

The effect of quality on Prices is one that ought to carry force with aU butter-makers. 
It is doubtful if any other article of diet has such a range of prices as butter. Indeed, there 
seems to be no other article that, essentially almost a pure luxury, has become so common an 
article of diet and so much a necessity by virtue of habit and use. So much a necessity does 
butter become that once accustomed to it, most famUies wiU continue to seek it, be the price 
what it may, so long as it be within reach of their means. 

The price of butter ranges all the way from 10 cents to one dollar. While the higher- 
priced brands are perhaps not so much superior to some of the lower-priced brands as the 
difference in price would indicate, yet the extent of supply of the different grades virtually 
regulates prices, as it does in everything else. This fact is modified by the peculiar qualities of 
butter, in which quaUties nice and deUcate distinctions are justly made. Certainly, high prices 
are paid purely for quality, or for what is supposed to be quaUty. It may come, when a finer 
quality is more generaUy made, that what are called fancy prices wiU be lowered ; but along 
with that effect there doubtless wiH be an increase in the average prices, due to the larger 
consumption of fine butter, moderately high-priced. 
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All these considerations point out emphatically that the regulator of prices is quality, a 
fact strongly encouraging to an effort on the part of every butter-maker to help in every way 
possible to improve the whole make of butter in this important respect. If the butter trade b& 
depressed, if the home consumption be less than it ought to be, if the exports are falling ott 
instead" of increasing, if prices be low— if , in a word, the outlook be discouraging, it may be 
said truly that the whole evil lies maiiily in the faet that a good deal of the butter i^ade, 
instead of being the choice luxury it might be, is a poor distrusted thing. If a remedy b& 
sought, let it belooked for in the simple recipe— improve the quality. 

The marketable quality of butter is judged by certain Points. It is difficult always to 
determine the relative importance of the different points, because they are all so important ; 
for instance, color has absolutely no effect upon the eating quality of butter, because it does not 
affect the taste ; yet a good color is sometimes necessary, in order to make butter salable. The 
lesson from this, then, is that careful attention be given to everything that will he taken into ac- 
count in grading the butter in the market. The "Scale of Points" usually adopted for judgmg 
butter is necessarily somewhat arbitrary, for the reason just given; that is, the difficulty of 
estimating their relative importance. Naturally, different scales have been adopted, and 
sometimes they are misleading and unjust. The scale of points adopted at the Dominion 
Exhibition (1886) allows 10 jxjints for each of five qualities. 

This scale is open to criticism. For instance, why should color be made equal with 
either keeping-quality, flavor or texture 1 Color is secured with comparative ease, it 
adds no real value to food, and may be only imitation; while each of the other qualities 
are important intrinsic qualities, and are secured only by skilful manipulation all through the 
process. Again, if keepmg quality be equal to flavOT, in butter intended for a quick market, it 
must be more than equal in butter intended for a slow market. Again, heavy over-salting 
would be a defect to which a poor, though perhaps natural, color is not to be compared. _ 

Doubtless, no scale of points could be devised that would not be open to similar criticism. 
The best that can be said is that a scale is sometimes necessary, as at exhibitions, and that 
time and experience will give an approximatelj; just one. The principal merit of the evenly 
proportioned scale just given, is that it brings into equal prominence each quality of butter, 
making it necessary for equal attention to the minor points. The effect of this upon the 
butter-maker is good; and if injustice be done it wiU not be in the market, tor here the buyer 
does not judge butter by aiiy mechanical rule, but rather upon its merchantable merits, as 
nearly as his judgment will enable him to do this. A Standard Scale of Points is desirable. 
Whether or not one is practicable is an open question. The following varied scales will show 
how far apart we are in our ideas of what should constitute standard points : — 
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The scale of points in the first column is the result of an attempt by the writer to establish 
a Standard Scale of Points. It is too much to hope that in the above this object has been fully 
attained. It is enough to hope that the foregoing may form or suggest a scientific basis upon 
which experience in time may buUd what wUl be generally acceptable. 

The two essential qualities in butter-making are the eating and the keeping qualities ; and 
everything else is pr-actically included therein. The only object of giving points to other 
than those qualities is to afford an opportunity of making an estimate in detail. 

Sometimes, too, one of the two essential qualities is above another in importance. 
Generally speaking, the eating quality is the most important. Without eating quality it 
would be little object to have a keeping quahty. The higher, too, the eating quality, the more 
quickly butter is likely to go into consumption, and the less necessity for long-keeping. Once 
again, a high eating quahty can be secured only by a good make, which itself must answer not 
a Httle for keeping quality. 

On the other hand, the fiavor must sometimes be subordinated to the keeping quality, as in the 
caseof butter to be shipped to markets so distant that keeping quality is imperative. Even where 
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butter goes into quick consumption, it is often subject to exigencies which test its keeping 
quality, and this fact makes the latter quality again prominent. 

A scale of points, therefore, ought at once to make two main divisions of the properties of 
butter, to afford also a means of judging in detail, and to allow some margin for adjusting the 
various ;properties in respect of the relative importance of the two main qualities under the 
special circumstances of the case. 

The first scale of 100 points, given for a standard, in the foregoing, has some merit in these 
respects. The following will show the variations possible in that scale : — 
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The above is more as suggestive than it is any claim to something established. Form D, 
fourth column, is the basis upon which variation may be made to suit the nature of the market. 

It wiU be noticed that the giving of ^ place to the property of " purity" is apparently an 
ionovation. 

By purity here is intended freedom from what may properly be called f oreigu matter in 
butter — such as butter-milk, or caseine. ButterTinilk, or even caserne, in excess in butter, is 
objectionable for a double reason. It is an adulteration, and it causes rancidity. Even water 
may be included in this point, if it be in excess, or if it be impure. Surely there is need 
enough to take into account this special property. 

In order to judge of the purity of the butter, one must take into account the general 
appearance, along with a consideration of process of manufacture employed. If judges, or 
buyers, knew more of the circumstances attendant upon the majiufacture of butter, they 
could generally estimate its value more justly than otherwise. 

More attention given by persons interested to the facts of manufacture, including care and 
feed of animals, management of milk, manipulation of cream and butter, character of salt, 
water and tools employed, would help greatly towards the solution of the problem of improving 
the dairy industry. 

Second. Uniformity is another important factor in the market. This quality is necessary: — 

(a) In the Package. The practice common in small dairies of packing different churnings 
of butter in a single tub, throws upon the market a great deal of butter which shows several 
layers in a package, and all the layers more or less different in color, seasoning, etc. Even 
where the intrinsic value of the butter is not improved by the quality of uniformity, the value 
of the butter in the market, and sometimes the chance of a sale may depend upon such quality. 
The writer has in mind an instance where an excellent dairyman was unable to fill a srhall 
order, simply because one layer in a package had not a good color. 

There are various ways of overcoming the objection of lack of uniformity. First, by 
having a large dairy, and packing a full tub at each churning. Second, by holding the butter 
in gi-anular form until enough for a full package has been secured. Third, by such care in 
the process and packing that the butter wiU be as uniform as it is possible for different 
churnings to be. iMstly, by putting up smaller packages, as in pails, &c., for a near-by 
market. 

(b) Uniformity in the General Supply of a dairy or a district is also important. One of the 
great advantages of the factory system is the fact that the general supply is very uniform. 
Having sampled a few tubs, the buyer safely makes a purchase of the whole. The sale is more 
easily made and better prices secured. Any satisfaction which the butter gives is helpful to 
the marketing of future lots. If the future lots possess the same quality of uniformity, the 
demand begins to assume an established character. Thus it is that in the marketable value of 
the butter product, uniformity becomes an important factor; the more this quality extends, or 
tiie more ground it covers the more advantages there is in it. It is an advantage for every 
dairyman i>3t only to make uniform all the butter of a single season, but the same quality the 
next and subsequent seasons. 

More than this, it is an advantage to every dairyman to have all the butter-makers of his 
district to make an article uniform in quality with his own, so that the whole butter of the 
district may be worth being sought out, year by year, by rival purchasers, all eager to 
secure it. 

Third. Appearance. Another factor in market quality of butter is appearance, both of the 
butter itself and of the imckage, or its covering and surroundings. The butter-eater enjoys 
eating butter only when he brieves it to have been made by cleanly persons, in a cleanly way. 
Persons are met who never touch butter, because having in some way become disgusted with it 
at some past time. People will frequently judge by the appearance of the butter, the manner 



44 SCIENTIFIC DAIRY PRACTICE. 

in which it is put up, whether or not it is clean and good. As it strikes the eye, so does the 
buyer judge the quality. Certainly intrinsic quality must support the appearance ; but it is 
equally true that & appearance be against butter, however good its general quality otherwise, 
its market value will be depreciated. 

Fourth. Reputation is another important factor in successful marketing. It seems 
strange that this matter of reputation is not accounted of more importance. The manufacturer 
in other lines is wiser in his generation than is the butter-maker. The piano manuf actarer is 
careful to give his piano a name and to try to buUd up a reputation for himself. W hen he 
makes a poor article, he gives it the name of some other maker, real or fictitious, so as to lose 
nothing in putting something inferior on the market. As with the piano-maker, so with the 
cloth, leather, implement, and other manufacturer. If it be poUcy with the maker of goods 
that are necessaries and wiU be bought, to a large extent, even if of poor quahty, how much 
more is it poUcy for the maker of butter which, being a mere luxury, will be bought, as butter,, 
almost only in proportion as'it is of flrst-rate quality. 

A Bad Reputation is something to be avoided as one would avoid a stain that is hard to rub 
out. It is no easy task sometimes to establish a good reputation ; but it is Harder stm to 
overcome the prejudice to one's interests created by a poor reputation. Mr. Mayer, at a 
Western Convention, in 1885, stated on the authority of an agent whom he sent to :^gland_, 
that some of the Canadian butter put along side of Danish butter, was the best of the two, and 
should have sold for more ; but, owing to a deserved prejudice against Canadian butter, it sold 
for less. Upon every Canadian, then, who is interested in the success of the butter industry 
of the country, it is incumbent to do his part to wipe out a prejudice due to the past, it matters 
not whether he himself were in any degree to blame for the existence of such prejudice. 

On the other hand, A Good Reputation has an absolute money value. It is said that when 
a valuation was made of Mr. Waring's OaDEN Farm, the good-will alone was estimated at 
ten thousand dollars. Mr. Waring had been breeding Jersey cattle, and making gUt-ed^ed 
butter, which sold at one dollar per pound. Quality was necessarily the basis of the high 
price ; but once a reputation was estabhshed, the butter sold upon its name. Customers who 
bought the butter were confident that it would be good ; and those who were buying live-stock 
trusted to get fuU value. 

Mr. McPherson, known as the cheese-king of Eastern Ontario, has been a wonderfully 
successful man and has shown himself possessed of marked genius in the establishment of 
probably the largest dairy manufacturing business in the world, the character of which is 
unlike anything that preceded it. Mr. McPherson sold his cheese product at a good price, 
often in advance of the current price, and hy telegraph. What alone enabled him to do this 
was a reputation. 

Sustaining Reputation. — Having once secured a reputation, which can be done only by 
continued, persistent, intelligent effort, and honorable dealing, it should be guarded as the 
apple of the eye. To do this one must keep up to the standard always. If by some mischance 
there is defect in one's goods, send them off nameless, to stand on their own merits, and not on 
the merits of better goods that have preceded them. This is a policy that wUl pay. There is, 
too, a better motive : it is a course that is right, and one to follow which for the sake of right 
will give a man what money cannot give — self-respect. 

Fifth. Suiting the Market. It is a cardinal principle in manufacturing that the liking of 
the buyer, or the demand, shall control the character of the make, or the supply. It 
is a principle that holds good in dairy manufacture to a larger extent than the practices 
of dairymen seem to appreciate. It is too common a practice of farmers to make 
such butter as a chance method happens to produce ; with no thought whether it is the kind 
of butter which best suits the consumer who happens to get it, or whether it is suited better 
to some other market, or whether it is well suited to any market. 

This is not the plan adopted by successful dairymen. The Danes always make an article 
suited to the requirements of the market in which they intend to sell. They make a butter 
whose chief quality is long-keeping ; which is intended for shipment to warm countries. It is 
also packed in a special maimer, suited to the requirements of the market. They make 
another butter that possesses less of the quaUty of long-keeping and has a more developed 
flavor ; which is intended for and suited to the English market. 

The French make two kinds of butter ; salted and unsalted. American salted butter 
would not sell to the Parisians accustomed to unseasoned butter ; and the French unsalted 
butter would not be appreciated by Americans accustomed to butter more or less' seasoned 
witli salt. 

The success of Denmark and France in the butter markets of the world is due among 
other things to this cardinal principle. Want of success of some other countries is partly due 
to ignoring that principle. Its claims are imperative — every buyer will give preference to the 
thing that suits his judgment or fancy, with no thought of anything else, unless it be something 
that also concerns himself — price, and so forth. 

There is one quahfication of this principle, in its bearing upon dairy products. To a certain 
extent the appetite and liking is created by the character of the supply ; in other words to a 
certain extent the taste of the consumer may be educated, or his preferences modified. The 
American does not like unsalted butter ; but he can be led to buy butter that is liglit-seasoned, 
and when supplied with butter seasoned less than that to which he has been accustomed he 
will in time learn to like it and to give it the preference. 

The lesson of all this is plain. Try to make a butter suited to the market intended ; and if 
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selling direct to consumers, cautiously educate them up to what is better for themselves and 
more profitable to supply. 

The Difference in Butters, in a market sense, is first in the Seasoning. The only seasoning 
m butter is that of salt. There are three grades in salting: — 

(o) Unsalted Butter, such as is consumed so extensively in Paris. The characteristic of 
this butter is a delicate flavor, which is not hidden by any seasoning. It is intended for a 
near-by market and early consumption, and it seUs for a high price. 

(6) The next butter is that Medium Seasoned. This is butter salted to the extent that 
strong brine would salt it, when in the granular condition. Butter, well-made and salted in 
this way, and not held over, but placed instead upon a fairly quick market, ought to be 
high enough seasoned, either for the English, American or Canadian palate. It would not 
please all consumers, but there will be a brisk enough demand for aJl the first-class butter of 
this kind that shall be supplied for some time, and a good supply of such butter would soon 
educate_ the taste of the consumer up to the point of preference therefor. 

It is to be remembered that mediiun-seasoned, or in other words, brine-salted butter, 
should be preferably placed in a somewhat quick market. When made at its best, however, 
and kept under favorable conditions, it will stand keeping, if necessary. 

(c) High-Seasoned butter is that which has been salted by the addition of dry salt to the 
strength of the brine salting; or it may be butter which has been altogether dry salted. 
Butter salted f of an oimce to the pound and over, or 5 per cent, and upwards, may be said to 
be high-seasoned. Butter made in Canada and the United States in summer, and packed for 
winter use, or for export, is generally high seasoned. There are many consumers who, having 
been long accustomed to such butter, give it the preference even when it is freshly made. 
The too common habit of gathering butter into large lumps, and enclosing in it an excess of 
butter-milk and cheesy matter, has made such high seasoniag somewhat necessary. By the 
adoption of the improved system, and the gradual education of the consimier, high seasoning 
may and should become a thing of the past! 

_ The difference in butter, Ues secondly. In the Flavor. The flavor of butter is something 
which is under the control of the butter-maker. It is possible to have a butter with a low 
flavor, or with a flavor that develops slowly, or one with a high flavor. 

(a) A Low Flavor. There are two theories regarding the cause of development of flavor 
in butter. One regards this development as due to the manges in the butter, which are of the 
nature of decOinposition ; and the other regards it as due to oxidation, or to the influence of the 
air. The practicial character of this ManuaIi forbids giving more attention to theory than is 
necessary m order to arrive at a right practice. It is enough for the present for us to know 
that the practice is the same, whatever may be the right theory. We know that flavor in 
butter has to be developed, that development requires time, that development is very rapid in 
milk and comparatively slow in butter, that escposure to the air is of advantage for milk and 
not so for butter, and that development may be hastened or retarded. We teiow, too, that 
whfle development of flavor is under partial control, it cannot be wholly arrested ; it wiU go 
on constantly. 

Having in mind these facts, we may find a simple Rule that will guide us. Furnish a 
butter which wiU have a flavor developed at the probable time of consumption to suit the 
taste of the consumer. Butter not intended for immediate consumption must have a low 
Jlayor, and one that will develop slowly. Such a butter will have a long-keeping quality, and 
wiU better satisfy the taste that is dependent upon a distant market for its supphes. The mUd 
flavor of such butter will be much preferred to the over-devdoped, strong flavor, and, perhaps, 
rancid taste of a higher-flavored, shorter-lived butter. 

(6) A High Flavor. The butter whose flavor develops slowly, would be comparatively 
tasteless to the consumer of butter in butter-producing countries where supplies are constant, 
and where consumption follows production more closely than it does in some foreign markets. 
The eating of such butter has educated the taste for it, and, there being less need for 
keeping quality, such quality is sacrificed to a more quickly developed fla'sor. 

How to Control Flavor. The Danish practice affords perhaps the best illustration of the 
means of controlling development of flavor. Cream is churned inomediately after it is 
separated from milk that has been kept at so low a temperature, and set so short a time, 
that both milk and cream are still sweet. The result is a butter less in quantily but of 
extremely delicate flavor, and of good keeping and shipping quality, and made for that branch 
of export trade which demands it and wfll pay for it. 

Where the Danes want a butter that will possess a high flavor when it is fresh, or one that 
wiU suit either the home oi^the English market, the cream is allowed to stand 24 hours and to 
beconie slightly sour. Thus it is that the development of flavor is controlled by controlling the 
changes in the milk amf cream before churning. This is because of the fact that the develop- 
ment or change is very rapid in the milk or cream, and comparatively slow in the butter ; 
the rapidity of change in both cases being affected by the care of the milk, and the method of 
manufacturing the butter. 

There are other ways which will suggest themselves to the butter-maker, in which the 
wants of the market may be suited, to tire advantage of all. 

Sixth. Quantity of Product. Here we have another important factor in marketing; and 
the more distant the market the more important this factor becomes. Other things being 
equal, the larger the quantity produced the better the chance of selling easily and well. One 
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of the principal advantages over private dairies of the factory system is due to this factor. 
The larger the quantity, the lighter the cost of handling, and the better the chance of sale. 
When the immediate local demand for butter is insuflQoient to absorb one's whole j)roduction, 
leaving a surplus for which a more distant market is required, it becomes an object to the 
dairyman to increase the quantity available for such distant market. 

It is an advantage, then, to have whole districts given up to certain lines of dairy 
production ; whether by the adoption of co-operative or factory system, or by the farmers of 
the district making somewhat of a specialty of a particular line of production. Under certain 
circumstances, then, the dairyman may welcome and encourage neighbours to follow him in 
his special line of production. This advantage holds good especially in the production of 
staple goods, for a more or less distant market, where the demand is large enough to more 
than cover the whole production of one's district or locality. 

There are, however, circumstances under which it vnll be vriser for the dairyman to follow 
an opposite course. There are times when there is an over-production, and when prices are 
unprofltably low. Under such circumstances, the intelligent dairyman will, sometimes, find it 
to his interest to launch out into some hne of production in which his neighbors are not generally 
engaged. Probably there has never lacked some opportunity to do this. The opportunity always 
exists, and it is only required that the dairyman have discernment and judgment to see and 
embrace it. For instance, there has not often been a fuU supply of fresh-made butter in 
winter. An increased supply would serve only to create a stronger demand, even at high 
prices. For a few farmers to engage in winter dairying is to relieve the summer market, to 
mcrease the aggregate consimiption, and to stiflfen prices. ' 

Connection Between Consumer and Producer. There is nothing in marketing butter of 
more importance than keeping up such connection. If all the butter were equally good, this 
would be of httle or no importance ; but where quality is everything, as it is in butter, and 
when there is so wide a difference in quality as there is to be found in butter, the connection is 
of first importance. The consumer, or the buyer who supplies him, should know and be able 
to find the maker of the butter. Otherv?ise, the maker of the best quality obtains the average 
reputation, which is lower than he deserves ; while the maker of a poor article profits in that 
the average reputation is higher than he deserves. If the proportion of bad butter to good 
butter be large, the injustice is stiE greater. One good tub of butter in ten wiU not raise the 
general reputation in any appreciable degree, to bring any measure of justice to the maker of 
that one good tub. When the disparity is in so large proportion even the maker of the poor 
butter does not seem to profit by his neighbour's loss. 

The only remedy for this is to have the connection maintained between maker and buyerj 
or consumer. When the consumer buys butter that he does not like he will be careful to buy 
no more. But when the consumer finds upon his table a choice article he will be likely to rest 
satisfied only when he has gone to the source of it and secured a continued supply. This wUl 
really benefit all parties concerned. It is annoying to the consumer to go to His grocer for 
" More butter like the last," and be given another and inferior quality. To give him the best, 
and as much of it as he likes, is to make him a better satisfied customer and a larger customer. 
The maker of good butter will get more nearly what his butter is worth, and profit by and 
enjoy a well-earned reputation. The maker of poor butter will get at least his due ; and the 
poor satisfaction that he wiU find in a slim reputation ; and slunmer profits will, perhaps, 
induce him to adopt the best remedy — ^better methods and an improvement in quality. 

Sell direct to consumers, if near by ; otherwise sell only to a responsible and reliable firm, 
and upon condition that the butter shall go into the market not lumped in with a lot of inferior 
stuff, but with a chance to stand upon its merits. Let it not be sold as a job lot, but to fill an 
order that may be repeated, supplying to-day a market that may to-morrow have a further 
supply of just as good as what preceded it. Let the butter-maker ask his agent, the butter- 
dealer, to stand responsible for the quality of the shipment, the maker engaging upon his part 
to stand by the dealer. 

In order to keep up such connection, the butter-maker should put his Brand upon all his 
goods in such a manner that the buyer can trace back to the maker when wanting further 
supplies. 

It wiU always be an advantage for makers of good butter co adopt a pleasing name for 
their dairy ; and in addition, perhaps, a particular style of package ; or, in putting up butter in 
table shapes, to adopt a paJrticular shape, or some emblem for the prints. In time one will 
ihave a Trade-Mark which wiU have a value in itself. As one increases his reputation, his 
brand, or trade-mark, wiU become of greater value. 

When there is risk of the trade-mark being imitated, Oi. , .,0 use plainer language, being 
-stolen, one may secure his property by Registration, in the way provided by Government, and 
involving very slight expense. 

Where a whole district is engaged in supplying tht; tsame market, and the quality of the 
■whole make is good, there would be an advantage in combining to make choice of a brand that 
would distinguish from all other butter the butter supplied in that district. 

To lead up to this point, a few of the best butter-makers might unite, and take in others 
as fast as these others would improve thf ir methods and the quality of their make. ' 

This is a sort of cooperative work that would be especially advantageous where other 
cooperative systems, such as creameries, factories, etc., have not yet been established. 

To carry out the idea still fm-ther, :i National Brand might be adopted, and all butter to be 
exported be inspected and graded. This would be a double protection. First, it would protect 
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national interests. It sometimes happens that unscrupulous traders in neighboring countiies 
palm oflE inferior goods under the name of the neighbor. It is done sometimes to get rid of 
poor stock without injury to home reputation ; and sometimes to get the advantage of a foreign 
reputation. A national brand would avoid this risk, and would doubtless be of positive benefit 
in other ways. 

Secondly, it would be a justice due to the makers of flrst-class butter, who suffer from the 
.general bad reputation of the country, for they would not so suffer if butter were graded and the 
best brands were kept separate, in a way to establish a reputation at least for the best brands. 

Eighth. Holdings Butter. There are more than the Seven Reasons which follow why 
butter should be sold as soon as made. 

1. Because dairy goods are at their best when first made. The exception to this statement 
is a very Ught one ; it is where butter is made with unripened cream. Of the ordinary 
butter of the country it may be said that instead of improving, it deteriorates by being kept. 
The very choicest samples of butter have the largest proportion of the soft fats which are more 
•easily digested, and possess the finest flavor, and are the shortest-lived. The hard buttei-s have 
an excess of the hard fat, called steariae, which depreciates the quality. 

3. Because the sale of dairy goods as fast as made, wiU increase consumption, the 
reputation of the makers, and the prices. 

3. Because holding dairy goods turns the trade into other channels, and gives the 
whole advantage to the competitor, who places his goods on the market as fast as they are 
made. 

4 Because it is the practice of the most saccessful dairymen everywhere to place 
their goods at once on the market. 

In the Boston and other large American markets it is stated that most of the high-priced 
produce is sold within a week of its manufacture. The French send their butter to the 
Enghsh market within a week, the Germans within ten days, and the Danes within two weeks 
^ter it is made, 

5. Because, butter-makers who eooport butter are, at the best, at a disadvantage loith 
competitors who are nearer the market ; and the practice of delaying shipment simply in- 
•creases that disadvantage. 

6. Because whatever is gained by rise in price is lost in some other way. When there 
is a rise In price it is confined generally to the freshest and finest j)arcels, and does not often 
benefit the stale lots. If one does gain in some special instance, it is likely that such gain is 
more than offset by the loss upon other occasions. 

7. The holding of butter by makers helps to make the butter trade speculative, by 
introducing the factor of uncertainty as to the extent of supply. 

The policy of quick disposal of butter is one not alone for the maker but for the dealer. 
The speculative tendency, wherever it exists, is hurtful to the general interests, and the butter- 
maker should condemn it by his own example, and by any influence he can bring to bear upon 
the dealer. 

Make a butter that will keep, for there may be a lull in the demand, and butter be not 
salable ; but when the market has fairly opened, do not hold for a rise. The non-speculative 
policy is the wisest policy for the producer, especially, of dairy goods. 

Ninth. The Trade Problem. Perhaps no one thing has stood more in the way of improving 
>the butter product of Canada than the system of buying carried on by local traders. 

The first evil is the fact that everything was bought that was offered — good or bad — and 
the same price was paid everybody, without regard to quality. The effect was to discourage 
a disposition on the part of many makers to improve then: make. 

The next evil was the lumping together of aU sorts, without regard to color, salting, or 
■other quality, leaving it standing, perhaps, in a cellar or room filled with strong flavors from 
tobacco to coal oil, and then shipping it badly packed to sicken the market and eat one's own 
profits. 

This state of things has been mending and will mend stiU further. Thanks to the better 
understanding of the dairy question than heretofore existed, it is now less difficult for the 
store-keeper to discriminate in buying butter ; and he may pay according to quality. 

It is now no difficult task for the store-keeper to improve his system of packing. On 
receipt of butter he may have it put into a cool cellar by itself, and well covered with saturated 
brine. Every day or two he may take a little pains in classifying the different lots, having 
special regard to bringing Uke colors together, where the parcels assimilate fuUy in other 
respects. 

He may now, by the use of a butter-worker, re-work this butter, color it, if need be, and 
then pack it properly and ship it for immediate sale, to be sold on its merits, as store-packed 
butter. 

The changes taking place in dairy practice are leading to a correction of this old and 
■objectionable system of store trading in butter. The establishment of creameries, the increase 
in the size of dairies, the specializing of the industry of butter manufacture, — all are doing good 
work. Enterprising traders have it in their, power to improve materially the state of things, 
■and circumstances are now very favorable to any effort they may make either in establishing 
creameries, or in educating their customers to a better practice. 

Tenth. A Trade System is another very important factor in marketing. In the improve- 
ment of the dairy industry in Denmark much credit is given, and justly, to the improved method 
■of manufacture ; but too little account is made of the fact that the trade system also has been 
improved. 
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Indeed, such improvement is coincident with success in dairying everywhere. Says Mr. 
Long : " The French farmers owe much of their extended trade to the system of middlemen. 
These persons visit the market and purchase the best samples of butter, wliich are made up in 
single lumps, the whole making of the week." In Denmark the large packing-houses Md 
shippers make the very most of the situation, in some cases even to an oversight of the 
manufactm-e. 

The lack of a system in the trade in England is referred to by Mr. Long as follows : " Even if 
the production of butter were at once doubled, we fear that imports would receive but a very 
Blight check, owing to the entire absence of any system of bringing British butter mto the 
(British) market ! Until we have a system under which dealers are enabled to purchase farm 
butter en gros and place it in our chief markets, British producers of the best article will not 
obtain ready sale at remunerative prices." . 

Such a statement as the above would hardly be credible coming from a lesser authority ; 
but the experience of many a butter-maker will enable him to see how possible it is to make a 
good article and be paid no better than a neighbor who makes a poor article ; and all due to 
the lack of a trade system. 

It is in the power of every progressive dairyman to help to suppljr this lack, where it 
exists, by making a good article and seeking a market which appreciates quality. Every 
butter-buyer wiU find it to his interest to move forward in this line. The impressive statement 
by Mr. Long, above quoted, will help to justify the importance attached in this Manual to the 
trade branch of dairy practice. 

Eleventh. Low Prices are something to which every dairyman has a legitimate aversion. 
While low prices are not to be welcomed, they may be regarded as not wholly evil. The 
cheapening of such luxuries as dairy products can tend only to increased consumption. 

It is in place here to caution the dairyman against changing his Une of manufacture by 
reason of low prices. There is a temptation among producers to change from one branch of 
production to another, because the prices of one's own line are low. For instance, when cheese 
sells high, and butter low, there is an inclination to change from butter to cheese. It is not 
wise to do this, for the chances are that in the following season the conditions will be reversed. 
It is wiser to follow pretty evenly the tenor of one's way. To change often is to follow in the 
track of the advantage, and always be just behind ; to remain in one's place is to get the full 
benefit of the reaction which is almost sure to foUow. 

When low prices are due to an over-production, however, it may be well to look about for 
some other line of production that has not been taken up, and so relieve one's self and the 
general producer. 

Twelfth. Storage. Butter cannot be handled in any considerable quantities without suitable 
arrangements for storage. A cellar with a brick or stone wall, with a cement floor, wiU be an 
excellent place to store butter. The tubs should stand at least a foot higher than the floor. 
The place should be well aired, neither too dry nor too wet, and, of course, scrupulously 
clean, and free from odors. A box of lime should be kept on the floor to absorb the damp air, 
and the Ume should be renewed from time to time. 

In storing butter, see that the butter is in the right condition when first laid in, and examine 
it from time to time. Any faulty brine should be turned off and good brine substituted. One 
should have on hand, for use when wanted, a good brine-holder, containing a supply of brine, 
preferably made from boiled water, in which there may be a light proportion of saltpetre and 
sugar. 

Thirteenth. The Home Market. Too often the home market is neglected. There ■ is a 
field in home supply that would be profitable working for thousands of dairymen. The home 
market is a quick market; in supplying it one may get nearer to the consumer, be less 
dependent upon middlemen, suffer less from imperfections of one's neighbors, and so get fairer 
remuneration for one's labor. A foreign market is to be desired; but not at the expense of a 
home market. Every butter-maker who can cultivate profitably a near-by demand will be 
wise to do so. 

Fourteenth. Export Market. The first market in the world is that of Great Britain. All 
dairying countries are striving for a foothold in that market. Continental countries have an 
advantage over Canada or the United States, because of nearness. They have an advantage, 
too, in some cases, because of having already a foothold in certain lines of supply. America 
has an advantage in her cheap lands, and in the greater aptitude of the people in devising new 
methods or making quick advance. This latter advantage has told well in the production and 
shipment of cheese ; it has done nothing to its credit in the production of butter. 

There is a profitable market in tropical climates that has been monopolized by Europeans. 
Though not a very extensive market as yet, it is doubtless capable of considerable development 
and opens a fine field for enterprise. This market is supplied vsdth butter put up in sealed tin 
packages. 

Fifteenth. What to do with Strong-Scented Butter. Unfortunately, there is sometimes 
in the market, butter which it were better to work over than to sell as it is. To improve such 
butter : Add to a pail of cold water about half a pound salt, and two ounces each of saltpetre 
and sugar. Slice butter in this water, to stand therein some hours. Pour off, and add fresh 
water, stirring the butter well about. Having removed the strong taste of the butter, and 
freshened it, press and salt it, using salt, saltpetre and sugar, in above proportions. Assort and 
add coloring when necessary. 



THE DAIRY. 43 

THE DAIRY. The use of improved creaming methods has somewhat modified the need iox 
a dairy ; but in the sense that a dairy is a place set apart for dairy work, there is stUl' 
need for such a thing. This place mav be a house specially built, or a corner in a house 
used for other purposes, or even a liouse-cellar ; but whatevei*it is, certain conditions should 
be met. 

First. The dairy should have an Exclusive Character. Dairy Products ai-e very aristocratic; 
they are soeasily contaminated, by association with their more common neighbors that the only 
way they can preserve their luxurious quality is to be kept apart, when in court dress, from 
every-day association with their more plebian neighbors. So it is that they do not find a congenial 
home in every ordinary vegetable cellar, cook-room, pantry, &c. So it is that they seem better 
to preserve their high caste and fine quality only in a home by themselves, if not out of sight, 
at least out of ^mellof less delicate individualities. Yes, it is the birth-right of Mother Milk to 
have a home of her own for self and family. 

Second. Place Ad^ted. In humble circumstances, the, dairy family can put up with very 
modest apartments. They have been known to grow and flourish iii an underground home, and 
come out with a color and freshness, and an odor, that vied with the out-door children of 
nature's own sunshine. That underground home was the House Cellar ! 

But there are cellars, and cellars. The meaning of cellar is a room in the ground under a 
house ; the variety covers a range all the way from a hole to a cave, from a room to a ceU. 
Except at their best, the ordinary house-ceUar is a poor shift for convenience or purpose. 

Think of them — with their stumble-down, twist-about, dingey-dark stairways', whose sole 
merit, at a first sight is to prepare one for worse to come, — a poor virtue, and one which the 
possessor sometimes forfeits by leading one straightway to something even worse than it had 
prepared one for ! 

Convenience 1 Such stairways might do for a garret-room, to be entered only when one has 
been inspired to put some useless thing out of sight — never with the hope of finding anything ; 
but w^hat is to be thought of them for an every-day, every-hour journey for dear- over- 
worked, over-worried life-mate, with her handfuls and pailfuls, of slipping kinds and slopping 
sorts ! 

One of the best kept cellars the writer has seen-^a purely dairy cellar— had steep, dark 
steps, and a trap-door ! Yet the dairy woman was One of the favored among women, for her 
husband was a kind man, who took pleasure in the comfort of his wife ; and the man was one 
of the fortunate among men, for he had a cheerful help-meet whose excellent housekeeping 
talents were capped by a fine skill in butter-making. The larger, or vegetable cellar, though 
it was used less frequently than the dairy cellar, in summer at least, was provided with an 
easy door entrance. Neither man nor wife seemed to realize the inoonvemence to which an 
ugly trap door subjected them. 

The writer has seen one cellar stairway that seemed all that could be desired. It was wide, and 
straight, with low steps. It had a roomy landing at the top, and free foot-room at the bottom, 
withm the easy door which opened to it from the upper rooms. The steps were just high 
enough and broad enough to make it like climbing a gentle slope to go up them. They were 
not adapted for office stairs for hurried men and leaping office boys ; but they were in place in 
a cellar, and a valued treasure for quiet, tired mother, and well suited to even the light-stepping 
girls. 

To provide a proper stairway for the house cellar would be an easy charity, or love, 
to hide a good many mascuUne sins ; and full availment of the opportunity would make a 
pretty general tearing down and building up throughout the land. Shame men ! Let the rainy 
or idle days for some time to come, witness not a little amateur architectural employment 
among the men, the good wives being chief advisers. The front door f Oh' I yes, come to think, 
it does need a little fixing up. But let it wait ; a well wife, and a, fitness of things inside, will 
do not a little to make up for some roughness in outside appearance; 

A great conveniehce to a house-cellar would be an outside entrance. Carrying milk to and 
from the cellar through the kitchen is a useless labor and annoyance that may be avoided with 
little cost. 

Space wUl not allow full treatment of aU the inconveniences associated with the typical 
cellar. How about the purpose the cellar is intended to serve ? 

Cellars should be cool. Well, are they not cool? On a summer day when we are 
sweltering under a hot sun, or sweating in close upper rooms, the very thought of a cool, damp 
cellar gives one a slight crawl of a chiQ that is quite pleasant. We enjoy the thought even 
more than the reality; for many a precious home-body, heated and flushed from the fire of a 
kitchen, must needs stay so long in the ceUar, standing on its cold damp floor, that she finds 
a reality of chill that means a " death-a-cold 1" 

How long will it be tiU some change come over the character of the cellars under the 
. dwellings — the places for storing meats, vegetables, fruits, oU, milk, butter, traps ; growing 
bacteria, manufacturing typhoids, domiciling rats ; — a sort of underground magazine con- 
stantly menacing that blessed Christian institution which is right overhead — the dearest spot 
on earth to you and me — Home ! 

. The exclamation points that force themselves to appear in a treatment of this subject are 
so many as to offend against refined literary taste ; but the offence is not to be compared to 
the offence against our intelligence and humanity that lurks in the average cellar ! 

The questions of Sanitation and Profitable Dairying is perhaps nowhere morij intimately 
associated than in this cellar question. This is so true that the writer needs to make no 

4 
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excuse for presenting two sti-iking pictures tlmt were drawn from real life, by Prof. R. C- 
Kedzie. Reader look on these two pictures; first on the one and then on the other:— 

A Bright Picture.— "Two brothers in Vermont, of strong and vigorous stock, and giving 
equal promise of a long and ffctive life, married wives corresponding in promise of future 
activity. They had both chosen the healthiest of all callings— farming. One of the brothers 
built his house in an open and sunny spot where the soil and subsoil were dry; shade trees and 
embowering plants had a hard time of it, but the cellar was dry enough for a powder 
magazine. The house in all its parts was free from every trace of dampness and mold; there 
was a crisp and elastic feel in the air of the dwelling: the farmer and all his family had that 
vigorous elasticity that reminds one of the spring and strength of steel; health and sprightly 
vigor were the rule and sickness the rare exception. The farmer and his wife, though past 
thJee-score, have yet the look and vigor of middle life." 

A Dark Picture.— " The other brother built his house in a beautiful shady nook where 
the trees seemed to stretch their protecting arms in benediction over the modest horne. 
Springs fed by the neighboring hills burst forth near his house, and others by his barns; his 
yard was always green even, in dryest time, for the life-blood of the hills seemed to burst out 
all about him in springs and tiny rivulets. But the ground was always wet, the cellar never 
dry, the walls of the room often had a clammy feel, the clothes mildewed in the closets, and 
the bread molded in the pantry. For a time their vigor enabled them to bear up against these 
depressing influences ; children were born of apparent vigor and promise, but these, one by 
one, sank into the arms of the dreamless twin-brother of sleep under the touch of diphtheria, 
croup and pneumonia; and the mother went into a decline and died of consumption before 
her fiftieth birthday, and the father, tortured and crippled by rheumatism,' childless and 
solitary in that beautiful home which elicits the praises of every passer-by, waits and hojjes 
for the dawning of that day which shall give him back wife and children, an unbroken family 
and an eternal home." 

"Jk Marvel" was in search of a farm. He found one, the appearance of which " forbade 
any doubt of its positive attractions. There was wood in abundance, dotted here and there 
with a profuse and careless luxuriance ; there were rounded banks of hills, and meadows 
through which an ample stream came flowing with a queenly sweep, and with a sheen that 
caught every noon-tide, and repeated it in a glorious blazon of. gold. It skirted the hills,_ it 
skirted the wood, and came with a gushing fulness upon the very margin of the quiet 
little houseyard that compassed the dwelling. And from the door, underneath cherry trees, 
one could catch gUmpses of the great stretch of the Hudson, into which the brook passed." 

But "Marvel" learned that /euer and ague had driven the previous occupant from the 
beautiful but over-shaded, over-watered homestead, close to whose dainty lawn the brook 
surged along, brimful and deep ; and the place took on a new aspect : 

" Its cool shade seemed the murky parent of miasma ; the wind sighed through the trees 
with a sickly sound, and the brook, that gave out a little while before a roistering cheerfulness 
in its dash, now surged along with only a quick succession of sullen plashes." 

The writer has in mind a beautiful, dreamy, old homestead, that nestles quietly at the foot 
of a hill, under the shade of a fine maple grove ; but the delicious coolness of shade is often- 
times the cold chill of dampness — ^fever lurks about, and mold is always near. A new house 
and a new cellar are needed, either for health or butter-making ; and it were better to break 
the mournful romance of old associations, and to build out from underthe grove and from un- 
der the hill, to get the longer smile of cheery sunshine, and the heartier kiss of breezjr air. 

Doubtless a house-cellar is not absolutely and unredeemably bad. There certainly is so 
much of possible econoniy and convenience in it that it will be a 'long day before it will go. 
The writer has spoken in somewhat harsh terms of the cellar, not to m-gethat it be abandoned, 
but rather to suggest that it be improved. One does not need to wait till building a new house 
before he may possess a cellar of some value. It is better to do at once what is possible to 
correct defects in the old cellar. ' 

First. See that there is Drainage. Provide a tile or gutter that wiU carry off the water 
and keep the cellar dry. The cellar, being low, will often drain the surroundmg soil, unless 
itself be provided with drainage. The better drainage, from a sanitary point of view, would 
be that ensured by laying drain tiles all around the cellar and running into a tile drain which 
wUl conduct the water to some point at a distance. Mr. Waring recommends laying the tUes 
one foot deep and one foot inside the walls of the cellar. 

Second. Make a good Floor. The natural earthen floor in a cellar has sometimes much to 
recommend it. A well-drained, dry, hard, but porous floor, under favorable conditions is a 
good floor ; for fresh earth is a good alieorbent and disinfectant. The difiiculty is that after a 
time the disinfecting power of the soil is partially, or wholly lost ; and itself becomes a source 
of deleterious gases. Such will be the result in tune under ordinary circumstances, or where 
decaying vegetable matter is stored in the cellar, and liquid runs down, or is spilled upon the 
floor, or where.the surrounding earth-waU of the cellar becomes saturated with the drainage of 
house-slops, and with other impurities. An earthen cellar-floor that is a disinfectant when new, 
too often becomes a foul reservoir of impurity when old. On the whole, the best cellar-floor is 
one of cement concrete. 

A good cellar-floor may be oade in the f oUowing manner : mix well, in a shallow box, 
four parts coarse gravel (or broken stone and sand) with one part cement. Slack one part lime 
and add to tho above mixture. Shovel t*»a whde from end to end of box till the whole is 
thoroughly mixed, adding enough water to cause the whole to cement together when laid. Lay 
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about six inches of this cement on the bottom of the cellar ; and when it has well set, make it 
smooth and even, with a thinner coating of one part cement and two parts sand. 

Other suggestions for a cellar floor will be found in the descriptions of dairies, to follow. 

Third. The Walls and Ceiling' should be finished ; vist as any other room above is 
finished. Cement the waUs ; lath and plaster the ceililig. Give a hard, smooth finish; and then 
whitewash all every spring and fall. Is the cellar dark so that holes in the wall, and the dirt, 
are not seen ? All the more need of correcting these defects that would otherwise elude one's 
search. The cement waU wiU also keep out the gases from the soil ; sometimes the percolations 
through -the soil, of kitchen-slops (for carrying away which there is too often insufficient 
provision) will find an entrance in the form of gases, to the cellar, through the defective walls. 

To finish the walls, first fill up the large holes with coarse mortar. If this does not ma.ke 
the waUs smooth, a coat of cement^plaster would be desirable. As a last finish, the following 
would serve: In a small basin, mix cement and water to about the consistency of cream. Apply 
with a large paint brush, or a smaU-sized whitewash brush ; constantly stirring the mixture to 
prevent the cement from settling to bottom. Mix only in smaU quantities, say half a gallon at 
a time. Though the above may "be easily brushed o£E when first put on, it will harden in 24 
hours. 

Fourth. Cellars shguld be' Ventilated. The ordinary cellar is a possible reservoir for 
holding carbonic acid gas from the rooms above. The vegetable and other organic matter 
stored in cellars, undergoing constant decomposition, evolves gases which, in turn, find their 
way to the rooms above. Thus each is an evil to the other. Even from the ground, especially 
in old cellars, there may be escaping gases which find their way to the rooms above. , 

The only way to avoid the evil is to give the cellar ventilation, and by other means than 
by a chance escape through the ceUar-door opening into the rooms overhead. This may be 
accomplished, in summer, by suitably constructed windows ; but not so in winter. 

The least that can be done, and the first that should be done, is to provide for the exit of 
the air of the cellar. This may be accomplished by a flue, leading from some point near the 
ceiling of the cellar, into the chimney ; or if that be not feasible, it should lead up through the 
house and out near the roof. Fresh air naay be admitted, from the rooms abov^ through a 
ventilator near the cellar door. A better plan would be to provide an entrance through a 
window or the wall of the cellar. Construct a box flue that will bring ia the fresh air and 
carry it down to a point near the cellar floor. A still better plan for providing fresh air would 
be by means of an underground pipe, as described farther on under theliead of general 
ventilation. 

Such ventilation as just suggeisted may be brought under control by means of simple 
slides for openiag and closing the flues, partially or whpUy, at will. 

A cellar should not be aired in the warmest part of the day. In the cool of evening, open 
the windows freely ; the cool air will ventflate the cellar/ and the cellar will be cool, but not 
damp. Earl:^ in the morning let the«openings be closed. 

Fifth. A dairy cellar should be Separate, or by itself. If one cannot have a wholly 
distinct tseUar devoted to the dairy, it is at least easy to have an end, or corner, of cellar 
partitioned from the rest of the ceUar, and a tight door. This wiU do very well if the bulk 
of farm produce is not kept in the outer cellar, where it certainly should not be kept. 

The time wiU come when cellars under the living rooms of houses wiU be less common. 
At least their present use for storing everything and so much of everything will be restricted ; 
and the cellar will be constructed and occupied in a manner that will make it possible to 
subject it, like the upper rooms, semi-annually, or oftener, to the ordinary rules of sanitation 
and hygiene. Properljr buUt, reasonably flUed and frequently renovated, the cellar yet may 
become as excellent as it is now intolerable. 

A Pantry Dairy, or a dairy oflf the house rooms is not the best, yet it is sometimes the lot 
of our aristocratic rnillr f anuly to abide therein. It sometimes happens that farmers with small 
dairies do not feel that they can afford the expense of a separate dairy. When it is necessary, 
then, to make butter under the inconvenience of a pantry dairy, let that dairy be made as 
suitable as possible, and everything not of kin with milk so far as possible be excluded. 

It is under such circumstances that the deep-setting system, of creaming will be 
especially an advantage. Given cold water and good creamers, it is certain that the milk may 
be set to throw up more and better cream than can be obtained from milk set in shallow pans, 
on pantry shelves, surrounded by all sorts of products that are well enough by themselves, but 
of too base a sort to associate with our more delicate milk family. 

AN Out-Door Dairy, or a dairy proper. The sister-products — butter and cheese — seem to 
take on a more healthy bloom when their dairy-home has been made expressly to 
suit the nice tastes of this somewhat particular family. More than that, such a dairy 
will give the dairymaid the heart to sing the poetry that certainly is and ought to be in the 
dairy. §he could sing of a dairy proper, but not of a cellar. Listen to the song of the dairy- 
maid, as sung in the Michigan Farmer : — 

"About five o'clock in the morning I go into the milk-room to attend to skimming and 
straining the milk. I get the fresh air, and drink in all the beauties of a morning in the 
ooontry ; the sun is fast peeping up in the east, almost hid hj a clump of trees ; the dew is 
KKurkling on every blade of grass and leaf ; the birds are reveling in a perfect flood of melody; 
me cattle are lowing, lambs are bleating, chanticleer is teUiug shrilly that morning has come; 
the little chickens and turkeys are peepmg for their breakfast ; and as I feel the blood coursing 
Iteough my reins with quickening pulsations, sending a glow to my cheek and adding strength 
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and health, 1 know it is better than if I had slept the morning away, or stood in a damp cellar 
skimming milk." 

Aye, both the pleasure and profit will be enhanced by the possession of well-located, well- 
built, weU-lighted, well-fitted, out-door milk-house. 

The dairy woman who thus cheerily sings at her work, gives further reason for her likmg. 
She had proven by actual experience that a cellar was not a good place for milk; for by usmg 
an out-door milk-room, she had been enabled to dispense with all "running up and down 
stairs with milk, and carrying pans." She found, by being careful about spiUing milk, 
that once a week was often enough to wash the shelves ; and, better stUl, it became convenient 
for the men to handle the milk, to and from the dairy. 

_ An out-door dairy need not necessarily be very expensive. Like in anythingelse, there is 
quite a range in possible cost. In the old world there is an expenditure of capital on dairy 
and other buildings that wisely would not be thought of on this side the water. Large stone 
buildings, of elaborate finish and an inside equipment to correspond, are not rare m some 
countries. 

Here we read of a long-ago ' • moss-covered spring-house " of the Western States, described 
by Edward Egglestone in his "Circuit Rider," where Patty's lover came to her, on one 
momentous morning of her life, just af^er she had filled the second "crock" with mUk, 
adjusted it to its place in the cold current, and neatly covered it with a clean block. This 
was doubtless a very primitive structure, but there are thousands of dairies not advanced 
beyond that pioneer state of things. 

The next stage of advance from the spring-house, for mUk-setting, is the more or less 
common frame, or stone, buUding of more elaborate structure. One form of this dairy is a 
building located partially under ground, with the fioor from four to six feet below the surface, 
and entered by an out-door stairway. It is usually built of stone, and cemented, and 
sometimes a stream of water is led into and through it. 

There are districts in which this sort of dairy has become somewhat common, to the 
marked improvement of the local reputation of butter. These dairies are a cheaper form of the 
larger and more expensive stone dairy-houses, so much more common in the old world. 

Almost the whole building may be made of stone, or concrete. Wood may be used only 
for windows, roof and ceihng. The ceUing may be of matched lumber and shellacked ; or, u 
preferred, it may be lathed and plastered. There will be no object in making any use of the 
garret, in a cheap dairy-house of this kind. 

The writer strongly recommends a mUk-house of this character to the farmer who, having 
a small herd, requires a separate dairy, but wishes the best that can be constructied at a low cost. 

A gravel-house would be well-suited for a dairy, and may be put up cheaply. It is 
built of gravel, sand and lime. The relative proportion of gravel and sand depends upon the 
fineness of the gravel : the finer the gravel the less sand, the coarser the gravel the more sand. 
Where the grains of the gravel are from the size of peas up to hens' eggs, the proportion may 
be as foUows : Clean gravel, 15 bushels ; clean, sharp sand, 3 bushels ; and lime, 1 bushel. 
For coarser gravel, increase the proportion of the sand considerably, and of the lime slightly. 

In other words : One bushel of lime to 15 bushels of gravel, with sand enough to fill in the 
crevices. 

To lay the walls : Make a temporary board frame to serve as a mould in which to cast the 
wall, to ije removed when the wall has hardened. Build up the wall slowly, to allow it to 
harden and become firm. 

A Cheap Milk-House may be built as foUows : Size — inside, 10 x 13 feet ; outside, 13 x 14 ; 
one and one-half stories. A wall is built of brick, stone or concrete. Excavate the earth inside 
the wall to a required depth, say from two to four feet, or even deeper, if good drainage can 
be secured. For a floor, pack the earth soUd; or, better, make a concrete floor. Build an 
outside wall of upright boards, closely battened. BuUd an inside wall for the lower story, of 
narrow, matched stuff, closely joined, and well nailed. The floor which separates the upper 
and lower stories also should be matched. This will leave between the two walls a twelve- 
inch air space — a dead-air space, as it were. The gables wiU be north and south, with a door 
in each, that both may be opened to allow circulation of air in the upper story for ventilation. 
On the north and south faces make openings, one at each comer — say, one foot wide and four, 
feet high. Cover these openings with fine vnre gauze; and provide them with close-fitting 
sliding shutters, that may be opened and shut at' wiU. At sun-down these shutters will be 
opened to allow the cold air all night to circulate freely in the air-spaces between the walls ; 
and in the morning they will be closed to exclude the warm air of the daytime from those 
spaces. 

The building wiU be covered in by an ordinary roof. 

A mUk-house of the above description, put up in California, though only 18 inches below 
the surface of the gronnd, maintained an inside temperature sometimes nearly 30° lo^apr than 
that outside ! It provided for the care in shallow pans of the milk of 40 cows ! 

Another Plan, and somewhat similar, was adopted by Mr. Mulock, a member of the 
Dominion Parliament. It was a one-story building, resting on a stone foundation, and entirely 
isolated from other buildings. The wall is ceiled between the studs, so as to form two 
chambers. The inner wall closed up to form a dead-air space for pi-otection against heat and 
cold. This inner wall is lathed and plastered; except that part of the building devoted to 
keeping ice, which is ceiled with matched boarding. The outer wall is boarded with V-joiated 
stuff, and painted. This outer air-chamber is left open into the attic at the top. It is also 
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provided -wmi a veutilator at the bottom— at the sill below, extending all around the building 
•on the outside, and opened or closed hj a hinged siding boartj. By opening this ventilator a 
■column of air is made to pass up inside of the outer boarding, and out through ventilators 
In the roof, thereby preventing the sun's heat from affecting the inner parts of the walls. 

The roof is hipped, each side thereof being reheved by a gable ventilator, and finished at 
the convergence of hips by an ornamental ventilator. 

The inside is divided into eight compartments, viz., cream-room, churning and working- 
room, butter-room, wash-room, boiler-room, and three ice-rooms. AH except the ice-rooms 
have the walls and ceUings finished with best cement, which is smooth and hard, wUl not 
absorb germs, and can be washed without injury. These five rooms, also, are furnished with 
a smooth, hard cement floor. The floor has a down grade, from every point to a basin in the 
floor, at one corner of the wash-room; so that water thrown on the floor for scrubbing and 
•otherwise, will run to the basin and pass away through a four-inch trapped sewer pipe. 

The top of ceiling joists over all the rooms (except i(if -rooms) is floored with matched 
•stuff, to keep out winter's frost. 

Fresh arr is brought into each room through a six-inch pipe, which runs down from the 
floor seven feet under the ground, for a distance of 100 feet, and then rises up four feet 
above the ^ound, where the air is pure. Each of the five rooms has a valve ventilator in the 
•ceiling, which may be opraied at will to carry off foul air, and admit fresh air through the 
underground pipe mentioned. 

The foregoing was designed by a Toronto architect, and certainly presents points that are 
very valuable. 

Third. Well Located. In selecting a location look to coolness, drainage, purity of 
«,tmosphere, and fresh water abundant and convenient. A northern exposure, and high 
ground wUl ensure coolness, dryness and air circulation. , ' 

There is mo objection to having the dairy somewhat shaded, butclose enough proximity of 
■trees to wajrd off all sunshine is objectionable. Shade, while it means coolness, also means 
darkness, stagnation, dampness and mold. An open spaoie, while it is sometimes warmer than 
desirable, is sunshine, air-circulation, dryness and healthfulness. Let the situation be open 
and airy ; and be far removed from swamps, marshes, stagnant water, stables, pig-sties, 
■cesspools, dung-heaps, or any other odorous or foul matter. 

Both the dairy and water supply will generally be located conveniently near the dwelling- 
house. This makes it necessary to correct the defects of the home surroundings. The health 
•of the home itself, as well as the need of the dairy demands that this be done. 

It would be well to have all other outbuildings as far away as possible from both the dairy 
and the water supply. But if these immovables are Etlready located too near, some provision 
should be made to lessen any evU of their nearness. Look first to the manure heaps, with 
their unwholesome gases escaping — itself a direct loss to the farmer. Economy and sanitation 
both demand action here. These heaps should not be allowed to remain near at hand so long 
that the odors therefrom wiU reach the dairy. Neither should they be on higher ground than 
the dairy itself, lest streams of manure-waste reach the dairy, 

The water-closets are under the same law imperative. Not alone should they be removed 
as far as possible, but provision should be made to save all deposits for plant-food, and to 
prevent dangerous disease in the form of nauseoils and deleteri(jus odors stalking forth from 
them. 

The frequent use of a few shovelfuls ot fresh eof th kept at hand in a box, with a plentiful 
;supply stored near by for convenience, is the simple and inexpensive precaution that will 
accomplish wonders here. It wiU be well to use a small quantity of lime along with the 
earth. 

A box say two feet wide and deep, and of convenient length, made strong, of plank, at a 
•cost of a few cents, wiU be a simple means of receiving the deposits and for removing them 
from time to time. A strong iron staple, or link, into which a hauling hook may be attached, 
fastened in one end, wUl serve for drawing the box to a distance. Having two or more of 
these boxes constructed at one time, there wUl always be an empty one at hand ready to 
replace the one just removed. The unused empty boxes will be iSft at a distance in some 
■comer of a field on the farm. A liberal use of any cheap and effective disinfectants, such as 
earth, lime, copperas, carboUo acid, &c., is recommended. 

About the outbuildings, a great deal of unsightly rubbish is likely to accumulate. Let this 
be swept away and aU the corners be opened to the disinfection of air and sunshine. Some of 
the buildings might well be whitewashed. 

One, great and common dilHoulty in the sanitation of dwelling houses, is that of getting 
rid of the kitchen or back-door slops ; dish-water, mop-water and wash-water too often are 
ihrown upon the ground, immediately at the door ! It is impossible to secure freedom from 
miasm, if this practice be followed. The ground becomes saturated with organic matter, more 
than it can possibly disinfect, and the air becomes loaded with bacteria ; all of which is 
unsanitary and undairysome. 

Of all sources of disease — malaria, diptheria and typhoid, one of the most potent and least 
«uspected is this slop-puddle, that cosmopolitan back-door feature of palace and hut. Thei 
^saturated soil refuses to drink up this waste water so fast as it is thrown out, and in a little 
•soil-basin which soon forms, the water stands until the air is fiUed with its exhalations. 
Draining, little by little, through the soil the poisonous gases evolved find exit in cellar, 
drinking wells, and air, till the whole district is "soddened with foulness." 

The only remedy for this evil is to have all waste water, be it pure or foul, wholly removed 
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from the iflimediate precincts of the dwelling-house, dairy and water-supply. It may be 
conveyed to the manure-heap ; or to a distance, to be Spread upon the garden, or other land 
that is under tillage. It may be conducted a short distance to a heap of ashes, coal, muck or 
soil ; which heap may be occasionally drawn away for manure and replaced 'with a fresh hea,p. 

If one has such a puddle at the back-doOr, and has not yet devised a plan to get nd of it, 
one thing, at least, may be done ui an horn-. With a wheel-barrow, or even an old pail, one 
may cover the puddle up deeply with asheSj coal,' fresh earth, lime— any or all of these. 
After 'a few days, this may be wheeled off and spread upon the land for fertihzing pui-poses. 
This is atneasure for temporary relief ; biit it should be followed up by some plan for a more 
permanent prevention of the evil. ' ' '■ a -t. 

This slop-waste is worth saving as a manure ; but, rather than suffe^ from its influence, it 
would be better to adopt some plan that would carry it off altogether. A very simple, and 
apparently' effective, plan of accomplishing this purpose' has been brought to the notice of the 
writer. Piping is laid from the teitchen, or back-yard, to a point at a convenient distance from 
the house, mto garden or field. Here a hole is dug deep enough for the purpose required, and 
as large as a harrel. A few stones are flUed in the bottom, and a quantity of lime is thrown in. 
A barrel isiHien set in, bottom upwards, and the lower end of the piping referred to enters 
this barrel;' This pipe carries the house-slops to a sufficient distance and depth to get rid of 
them. The space inside the barrel holds each emptying, until it has had time to percolate into 
the ground. A small pipe, long enough to reach above the surfaoe of the ground, is inserted in 
the head, or top, of the now inverted barrel, and the hole is filled up level with the ground. 
To prevent this pipe from being stopped up by some chance obstruction, the end is bent over 
slightly downwards. The use of this pipe is to carry off the gases which may form in the 
slop waste beneath. 'When it would be required to save the slops, say for garden irrigation, it 
would he neeessaryi of course, to carry them in the lordinary. way, with paUs. The advantages 
of this plan are not confined to farm houses ; they are even more available in villages and 
small towns. Second-hand gas^pipe can be bought for this purpose very cheaply. Wooden 
pump-logs would do for it. ' • 

Fourth. 'Well 'Ventilated: Stagnant air, like stagnant water, must be guarded against. 
Purity of atmosphere, like pure water, where organic life exists, can be maintained only by 
changing the air freely. "Ventilation mUy be accomplished through the windows ; but as, for 
sake of temperature, there must not be too many windows, and what there are should b» 
constructed to close tightly, it will be well to make special provision for more readily 
controlling vehtilation. ■ This may be accomplished by openings in the wall. Such openings 
may be from north to south ; or even from east to west. They should be at both top and 
bottom-^floor and ceiling. Provide them with a wire screen, and a shutter, both moveable — 
shutter outside, wire inside; both sliding. 

Light and heat, the agencies of life, being more or less shut out from the dairy, make it aM 
the more necessary to utilize the kindred agency — air. Wanted, fresh air, pure air, or air ia 
abundance, air in circulation. 

In ventilating a room the outside air should not be admitted when it is very much warmer 
than the air of the cellar. The moisture held in suspension in the warm air would condense 
in the colder air of the cellar, and be deposiljed on the floor and walls of the cellar. Where the 
ventUation is very perfect, and the circulation is free and continuous, the warmer air may be 
admitted with more freedom. Where the fresh air is brought a long distance underground, it 
may be admitted even when the outside temperature is nigh, for in its long underground 
passage it becomes cooled. Suggestions for ventilation made in other connection need not be 
repeated here. 

Fifth. Free from Dampness. An atmosphere does not always need to be dry. Indeed, it 
should be somewhat moist. In warm weather moisture is a great help to coolness. But there 
is a difference between moisture and dampness. One may be for a moment, the other is more 
or less lasting. By placing a vessel of water on the stove we make the air less dry, or give it 
moisture ; by saturating the floor and walls of a room, we make a place damp. A pure, moist, 
atmosphere, like light, promotes health of the higher orders of life ; a muggy, damp locaUty, 
like shade, quickens the growth of fungi, bacteria, the germs of decay. 

Dampness is avoided by a high location, good drainage, light, ventilation, &c. 

The material of the building, and its construction, has much to do with immunity from 
the death-chill of dampness. A hard, smooth surface, impervious to water, may be washed 
and quickly dried. A porous material will absorb and reta,in the moisture. The floor and 
walls of a dairy should be hard and smooth, so as to be easily kept dry. 

The floor, being a level, and being more frequently dampened, requires more than the 
walls to be water-tight. One of the best dairy floors is that made of .cement. A stone floor 
is good. The interstices require to be flUed with cement. The stone floor is more expensive, 
and if not well laid is not so even as cement. A good floor is made' of cobble stones, gravel) 
and cement; it is, perhaps, the best for its cost. Brick wUl do; but it is too porous. A board 
floor is not to be despised, when it is well made. The boards should be well-seasoned, smooth- 
planed and well-matched. A dairy floor should have a gentle slope to carry off the water. . 

For laying down stone flags, the following plan is given: Make a good bed of sand or dry 
earth, and pack it as hard as cart be done with a rammer. Make the bed perfectly even, and 
pack again. Give it the slope required for the floor. Make a mortar with good cement, one 
part; and resin and sand, two parts. Mix with water tiU it becomes a pasty mortar. Make a 
good bed of mortar underneath and between each flag; as in ordinary stone-laying. Mix the 
mortar in small quantities, for it quickly dries and spoils. 
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i'o make such a floor water-proof : Soak it well with hot gas tar. Old pans filled with 
coals, and set upon the floor, when applying the hot tar, will heat the floor and make it soak 
up the tar more effectively. Such treatment will improve the floor by making it harder, more 
durable, and more easily kept sweet and clean. 

To take precautions against dampness, is more necessary in a dairy than in ordinary 
rooms. This is because it is necessary to shut out, to some exte];it, light and heat, for purposes 
of keeping the temperature down. 

A dairy, or factory floor, should be elevated enough from the ground to ensure a circulation 
of air beneath ; unless it be, hke a stone or cement floor, built du'ectly on the ground. To help 
secure dryness, a dish of fresh lijne in the dairy is invaluable. We are told that a peck of lime 
will absorb 7 lbs. water and seem like a dry powder. Lime, when it has been so used for a 
while should be replaced with fresh. It need not be wasted ; it may be thrown into the 
manure heap. * 

Sixth. Free from Mould. Mould is due to dampness. One is sometimes, bound to a cellar 
or other room where dampness cannot be wholly prevented. In such case an effort should be 
made to destroy the mould. The following easy plan has been adopted : — 

Put some rqll brimstone in a pan in the room, and set fire to it. Close the doors and 
windows tight, and leave for several hours. Repeat at intervals of two or three months. 

Frequent disinfection of such a mouldy room should be made, say by meaiis of a box of 
lime, or a vessel of dissolved copperas. Again, whitewaahing walls is necessary. Before 
whitewashing mouldy walls, wash them in a solution of copperas. 

Seventh, Even Temperature. The warm temperature that comes from the free admission 
of sunshine and air, is in itself a good thing ; but it must needs be dispensed with sometimes 
for sake of coolness, in the house, and even more in the dairy The whole process of butter- 
making is so much dependent upon temperature that it is necessary to get this element under 
control — even at a sacrifice of the other desirable agencies, light and heat. 

The best average temperature for a dairy is 60°, or, it may be, lower. Such temperature 
can be secured by location, construction of building, etc. As to location, the building is given a 
northern exposure, and lighted mainly by windows at the north. 

Air is a slow conductor of heat ; therefore, to secure even temperature, the walls of a 
building may be built to contain one or more Air-Spaces, or spaces closed to prevent circula- 
tion of air. These are either closed to form dead-air spaces, or they may have valvular 
openings by which to control the air-currehts. 

The larger these spaces, and the more of them, the better the temperature is controlled. 

In the description of different dairies given in this Manual, will be found suggestions of 
several methods of securing even temperature by air-spaces. In one method we have a single 
dead-air space between the walls, the air in which could be changed at wiU by ventilation. 
In another plan we have two air-spaces in the walls, and the ventilation is supplied only to 
the outer space. Still another plan is that of having three or more dead-air spaces, with no 
ventUation for either of them. 

Even temperature is secured, also, by using for walls and covering of building, material 
that is a Non-Conductor of heat. There is nothing that equals paper for this purpose, taking 
into account its cheapness. Wood is good and cheap ; so is stone and eoncrete, 

^ Charcoal or saivdust are both good material for filling up spaces withm or between the 
wa! Is. ' 

Color, too, has something to do with evenness of temperature, White is a non-conductor 
of heat, ■while black is heat-absorbent. 

Everyone knows that Water, standing m vessels, or sprinkled upon the floor, will lower 
the temperature of a room, in warm weather. 

There are many ways of using water for the desired purpose : a dairy may be built over a 
living spring, a running stream may be conducted through the dahy ; or fresh, cold water 
may be brought into the dairy, by pipes or other convenient way, and there stored in vessels, 
or barrels, or a reservoir, for free use as required. 

Wet blankets or cloths, hung up in a room, say upon a clothes-line, or hung near the open 
doors and windows, will have] a wonderful effect in cooling a room for the time being, in 
summer This plan might be availed of, especially when the temperatm-e of the room for 
churning and working butter is higher than that of the water. 

One way of securing even temperature is to buUd the Ice-House adjoining the dairy. Tliis 
would be best secured by building the ice-house on the south side ; but it would not be an 
economy of ice. It is better to build on north side, or west, or east. Openings, or ventilators, 
through the partition wall will let iu the cold air from the ioe-house, and the warm an- wjU 
pass out through a ventilator, 

A good system of keeping the air at an even temperature, and, at same time, providing 
good ventUation, would beem to be that of bringing in fresh ah- by means of an Underground 
Duct, made of some fairly good heat-conducting material. This channel should be several feet 
below the surface; it should run a distance of 100 feet or more, and rise three or four feet 
above the ground, at a point where the air is pui-e. Ventilators in the dairy rooms, at or near 
the ceiling, will carry out the impure air, which will be replaced by the fresh outside air, 
drawn in through the underground channel. The air may change quite fast enough, and yet 
pass through the duct slowly enough to warm it in winter and cool it in summer. This duct 
may be made of drain-tile pipes; or it may be an earth drain. 

Eighth. Water — Pure, Abundant, Convenient. Water is an absolute essential, and upon 
its supply, abundant and convenient, depends the success of the dairy. 
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Water running through the dairy continuously is the best way of all. It keeps the 
atmosphere pure, the temperature even; it is available for milk-setting, and for cleansmg 
purposes. 

If other essentials can be reasonably secured, let even the vrater privilege deternime the 
location; that is, if water cannot be brought to the dairy, let the dairy be taken to tbe water. 

Ninth. Drainage. Thorough dS-ainage is an absolute essential in a dairjr. It should be 
secured partially by location ; and then by means of good drains. As to location, both hygiene 
and dairy- work demand that the site be high and dry as possible. As to drains ; roake the 
construction of them a matter of extreme care. Let the drain have a good slope, and give it 
an even and smooth bottom ; that it may be an unobstructed channel to carry off everythmg 
that can enter it, 

Let the floor be water-tight, and slope from all sides to the drain. Let there be bars at the 
mouth, to prevent entrance to the drain of anything that might lodge therein. The mouth of 
the drain should be trapped, too, with a door, or valve, that may be opened or closed at will, 
partially or completely. 

A drain should be flushed occasionally, with a stream of clean water. 

Without great care be taken, the drain, instead of proving a prevention of harm, by 
carrying off waste water and dirt, may prove a source itself of noxious gases and disease. 

Tenth. Divided into Compartments. A complete daky building will necessarily consist of 
several rooms. The churning room and general work and wash room may be in one, and con- 
veniently will be, doubtless, the largest room. The creaming room should be by itself. It 
will be an advantage to have a third room for storage— a butter cellar, as it were. This should 
be in the coolest part of the building and completely shut off from the other room, and may 
be a very small room. One may easily plan these rooms for himself, to suit his own special 
needs. 

White-Wash Paint— Cheap and Good : Slake half a bushel of fresh lime with boiling water, 
keeping it covered during the process ; strain through a fine seive, and add seven pounds of salt, 
previously well dissolved in warm water ; have ready three pounds ground rice boiled to a 
thin paste, and stir in. hot ; also have ready half a pound of powdered Spanish whiting, and a 
pound of best clear glue, well dissolved in warm water ; — mix these well together, adding hot 
water, if necessary, and leave the mixture standing for some days, weU covered. 

Glue should be dissolved by soaking in warm water, and be kept liquid, or soft, by hanging 
over a slow flre, in a small dish, immersed in a larger dish filled with water. 

Apply hot as possible, with paint or white- wash brush. 

The above is recommended as at once a good whitewash, or a cheap paint, that will last 
well. 

Economical Floor Paint : " Two and one-eighth ounces of good, clear, joiners' glue is 
soaked over night in cold water, and, when dissolved, is added, while being stirred, to thiokish 
milk of Ume, heated to the boiling point, and prepared from one pound of quick lime. Into 
boiling lime is poured — ^the stirring being continued — as much linseed oil as becomes united, 
by means of saponification, with the lime, and when the oil no longer mixes there is no moi-e 
poured in. If there happens to be too much oil added, it must be combined by the addition of 
some fresh lime paste — about half a pound of oil for the quantity of Ume just named. After 
this white, thickWi foundation paint has cooled, a color is added which is not affected by linie, 
and, in case of nSd, the paint is diluted with water, or by the addition of a mixture of lime 
water with some linseed oil. The substance penetrates into the wood ajad, it is said, renders it 
water-resisting. " 

A Model Dairy Building. The following is a description of a dairy of whicli the counter^ 
part or model was bufit at Cornell University, New York. It was built to give practical 
instruction in dairying to students in agi-icuiture, and intended to "embody in the building 
itself, the best principles of construction," and the construction of a building actually iiltended 
for farm dairy work — for pi'actical farm dairy purposes. It is a model in every respect ; in 
simplicity and cheapness, of easy construction, and of adaptability to intended purpose. All 
the material for walls and lower floor, except lime and cement, are usually to be found on 
the farm. Farm hands can do the mason-work and much, if not all, of the wood-work. It is 
a niodel which does credit to even so eminently good a model of a practical and scientific 
farmer as is Professor Roberts himself. 

The striking merit of this dairy building has led the writer to devote all the time and 
space necessary to such a description of it as will be understood by any amateur builder 
interested. If it be not within the means or need df the reader, it may afford practical 
suggestion helpful in.fitting up, or improving, dairy rooms, or even dairy cellars. 

The wall, when finished, should be about one foot above the ground, and deep enough to 
be below the reach of frost. Having deep trenches for the wall, cover the bottom of the trench 
with a layer, about 6 inches thick, of cobble-stones ; and fill the spaces between these stones 
with thin mortar. In this manner, build up the whole wall, layer by layer. 

Having built ^he wall to the top of the trench, or to the surface of the gi'ound, a temporary 
trench may be made of plank, in which to build the upper portion above the ground. The 
plank are secured by stakes, the whole to be removed when the wall has hardened. 

The Floor will be a marked feature of this diary. It should incline from all parts of the 
foundation wall to a point at the middle of one end of the building. In other words, the sides 
and one end will be higher than the middle and the other end. Thus, along the middle of the 
floor, from end to end, is a. complete drainage for the -whole floor surface. The incline thu* 
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secuTBd from the aides to the middW, and from the higher end to the point of drainage, should 
be steep enough to ensure easy drainage of the whde floor surface, without hindering the 
dairy operations. 

. The desired lay of the floor is given it by grading the earth to the required shape, or 
mchne. The earth from the trenches may be used, in part or wholly, to raise the enclosed 

The Construction of Floor is somewhat similar to that of the walls. The floor is made of 
small, round field stones — cobblp stones — any size, under say five pounds. 

A layer about 6 inches thick of these stones is spread evenly over tue whole surfece. These 
axe solidified and partially embedded in the earth by throwing water upon them and then 
ranumng them down so thoroughly that they will be perfectly secure from settling. A load 
of dean, coarse gravel is then spread over the surface, and the mass again rammed. Very 
thm mortar, same as used in building the foundation walls, is poured on' the fioor till all the 
interstices are filled, but not enough to cover all the projecting stones. 

When the first coat of mortar has hardened, a second coat of mortar is made of one part 
of some good cement and three parts sand. The cement used may be Portland, German, Hull 
— as convenient. This second floor should be of sufficient thickness to make an even and 
smooth surface. 

As soon as the second coat has hardened, a very light third ap.d last coat may be applied, 
made of one part best cement and one part best sand. , When done, the outside edges of the 
floor will rise about even with the top of foundation wall. Care must be taken, in DuUding a 
floor of this character, to keep the floor, and ground beneath, from a flooding or pressure of 
water before the cement shall have hardened perfectly. A well-chosen site — that is, high 
location — wUl guard against this contingency. 

Merit of Floor. Professor Roberts teUs us that the floor thus made is perfect after six , 
months' use, and bids fair to be as durable as the best of stone. " It ' is easily kept clean, and 
never has any of the combined smell of decaying wood and sour milk." Says Prof. Arnold : 
" The surface of this floor is very smooth and of r(}ck-Uke hardness, making it easy to keep 
and be kept clean. Its connection with the ground gives it a low and even temperature, and 
secures against currents of foul air, and against frost and outside heat." 

One of the advantages of the floor is the conveniehce of washing it, by simply flooding 
and mopping. Another is the saving of labor in churning-room or working-room; for instance 
in washing butter in the churn, or washing utensils, the wash is allowed to flow directly on 
the floor, when it will at once drain off and out. 

The Frame is what is called a balloon frame, resting upon the grout wall which has been 
described. The sills are 4x6 inches, and are placed edgwise on the wall, within one inch of 
the outer edge of the wall. The several pieces are conveniently -joined to each other by 
scarflng. The perpendicular frame-work is scantling, 3x4 inches, placed say 14 inches apart 
nailed to the sills, and secured at the top by a plate, 3x4 inches, spiked to their top ends, 
Thus the studs and siUs are each 4 inches through, and are flush with each other. The studs 
for a two story dairy are conveniently about 16 feet long. 

Making Dead-Air Spaces. Heavy building paper is now tacked perpendicularly to the 
outside of the studding, the paper lapping, or joining, at every other studding. For studding 
with two inch face, and set fourteen inches apart, the building paper ought to be 34 inches 
wide. The paper should extend from top of the plate to the bottom of the sill; and for 16 feet 
studdiujg would need to be cut 16 feet 10 inches in length. Wooden strips — called furring^one 
inch thick and two inches wide, may now be nailed perpendicularly, directly upon the outer 
face of the upright scantling. These strips will add one inch to the thickness of the walls, and 
secure the paper firmly at every joint and every stud, and so serve the purpose intended, of 
preventing circulation of air. By nailing to the furring, or strips, ordinary clap-boards, or 
"lap-siding," the outside of the wall wiU be completed. > 

Now is wanted another course of building paper, or a course half-way between the outer edges 
of the 'studding. , Cut strips of paper four inches longer than the studding, and 4 inches wider 
than the distance between the studding. Turn up at right angles two inches of the edge of 
these strips. It wiU now be like a box, say 16 feet long, 16 inches wide and 3 inches deep; and 
it wUl closely fit the space between the studs. Tack up these strips in these spaces, or half- 
way between the inner and outer edges of ftie studding, securing them by tightly nailing 
cleats, say plasteriiig-lath, upon the turned-up edges. Cover the inside of the studding with 
paper just as the outside was covered, lapping the edges and nailing tight; also nail on. inch 
furring, as before. The. studding now will be 6 inches thick. Any suitable finishing boards, 
say spruce or pine, sound and narrow, and matched, may be nailed horizontally upon the 
inside furring, to make the inside finish of the walls. This will make the walls 8 inches thick 
composed of five coverings, enclosing 6 inches of spaces or four almost dead-air spaces. 

The building will have Two Stories, and joists for the upper floor will be built to match 
the studding of the walls. The ceilings, the upper floor, the rafters, and the partitions and 
doors, dividing up the rooms below, Will be constructed like the outer walls, except, that no 
furring will be used, the matched boards being nailed to the joists, or studding, directly on 
the paper lining. In other words these parts will be built with three courses of paper and two 
of boards, the boards directly covering the outside paper. 

The rafters may be raised so as to leave a space between the roof boards and plates, 
through which any hsat from the roof may pass up into the garret and out through a ventilator 
there provided. 
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The ground room may be divided by a partition into a milk, butter, and work-rooa. 

The former will be at the rear end, and where the floor is highest, and may be divided into 
two rooms if required, say one small room for storage. 

The work-room, or churning-room, vrill be located at the other or the front end towa,rd» 
which the drainage runs. At the point of drainage, an outlet must be provided in the shape 
of a pipe or gutter, with incline enough and leading far enough away, to carry the wash-vrat^ 
out of range of influencing the atmosphere of the aairy. It may be carried to garden or field 
and serve for irrigation. 

At Cornell for this purpose is used a vitrified earthenware pipe, which is six inches m 
diameter, and not found too large for the purpose. It is two rods in length and so arranged 
that it can be swabbed out and kept clean. A jet of steam from a small engine has been 
found enough to keep it clean. It may in ordinary practice be flushed with water. The upper 
room may be used for curing cheese for storage or like purjposes, divided up according to need. 
The windows should be double and close-fltting', with provision for easy opening when required. 
It would be well to have some of the windows provided with shutters. Those of them intended 
to be opened should be provided, too, with moveable frames,^r stretchers, of flne wire-gauze, 
to exclnde flies and dust. 

Painting'. The inside of the building may be treated to a coat of oU and shellac, and the 
outside to two coats of white paint. At flrst oil or paint will give a taint to dairy products, 
but this has been found to disappear in time. Shellac will not give any such taint. 

Cost. The Cornell University dairy building, of the above description, 16 x 26, two stories , 
high, each divided into two rooms, the whole above ground, cost $500. The framing lumber 
cost only $15 ; while the dressed pine $36 per thousand. Spruce would' have less of a wood 
odor than the pine, and cost in many localities less than half that price. At Cornell, farm 
hands working upon it were charged at $1.50 ; carpenters at $3.50 ; and teams, with drivers, 
at $3.50 per day. The cost of such a building, outside of one's own farm labor, in many cases, 
would be a comparatively small amount— even less than $100. . 

_ The temperature in the above dairy in summer is constantly about 60°, and in winter is 
maintained at same temperature without large expenditure of heat. 

Says Professor Arnold of this dairy : — " With the windows close-fitted and double-glazed, 
this building is {nrepared to withstand changes of weather. Neither summer's heat, nor the 
winter's cold can make more than a faint impression upon five tight walls with four dead-air 
spaces between them, and the ups and downs of the season are not felt at all. This is just 
what is required in every Cheese Factory and Creamery, and a very important consideration • 
in this little structure is that it is comparatively inexpensive. The floor and foundation walls 
are made of cheap material, and with unskilled labor, and paper, at a trifling cost, is made, 
simply by skilful arrangement, to do the chief work of protection above ground. The wood- 
wont inside is simply varnished, giving it a neat look and making it easy to keep clean, and 
the outside is well and tastefully painted, making the structure in all respects a model «f 
neatness, efiiciency and economy.'^ 

There is one possible dofect in the building above described. The writer is informed tha* 
building paper naued across from studding to studding, bearing only on the studding, may 
after a few years tear off. The supposed reason is the swaying of the buUding. But oh« 
would think this could not happen if the building were solid and strong enough not to b« 
swayed by the vdnd. Doubtless, it may be guarded against. The writer would suggest not 
stretching the paper too taut, say tacking it up with a slight crease, or fold ; or, in any way 
that would leave the paper a little lax — not too tense. It is probable that the thick, hard, 
board-like building-paper now being manufactured, and inexpensive, would not be possibly 
torn or broken by the swaying of the building. 

TXTENSILS AND SUPPLIES. Butter-making is possible with the. simplest and most 
(J primitive appliances. Butter has been made, and may be made again, by concussiom 
in the skin of 'an animal. An animal gave the milk ; an animal furnished the appar- 
atus. Butter may be made with a bowl and a spoon ; butter may be made with a few littls 
old pans and an old fashioned dash-chum, vidth nothing else. Yet there are butter-makers 
who do not think their dairies properly equipped without a thermometer and all the apparatus 
that modem ingenuity has invented for the dairy. Whether it is wiser to continue in the us« 
of primitive appliances, or to utilize the best of modern improvements, may be determined by 
the results of the different practices. This being true, it is enough to say that the most 
successful butter-makers adopt the best mechanical helps available. First are the Danes, wh« 
are, perhaps, more successful than all others. Says Prof. Sheldon : — " They study the prin- 
ciples of their art, which are propounded to ther^ by scientific teachers, and they follow out 
the most approved systems, and adopt the most modern utensils." 

Prof. Bell, speaking of the "marvellous advance" in cheese-making, attributes much to 
mechanical aids. He says : " The apparatus supplied now leaves little to be desii-ed, furnishing 
a striking contrast with the past. I will instance the jacketed vat and the gan^-press. The 
recent improvements, both in apparatus and methods, have the advantage over the dairymaids 
of former times that the disciplined force carrying the repeating rifle and revolver would have 
over a tumultuous mob armed with the javelin and bow and an-ows of antiquity." 

Butter-making is quite as much as cheese-making dependent upon mechanical helps, and 
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improved apparatus fa/ butter-making, and a more enllght^jied knowledge of different methods 
than to many seem n^essary." 

It is quite unnecessary to take up limited space to support an argument that will be very 
generally admitted, with even less proof than, has been given. It is allowed that there are 
persons who can mdJie up in care and skill for lack of appliances, but it must be claimed 
that even these individuals will find great help and prpflt in the help of better appUances ; and 
as to the many who lack the superior skill, it is only by the help of suitable appU^nces that they 
can hope to attain any good result. * 

The advantages to be found in the use of a siagle instrument — the thermometer — have only 
to be hinted at to be generally appreciated. The change that has come in the wake of the 
introduction of the sewmg-machine is an illustration of the possiblis advantage^ to be found in 
the introduction of improved dairy utensils. The difference between pld- time butter-making 
and scientific butter-making, is much like the difference between sewing by hand in the old 
days and sewing with the wonderful modem machine. The change made" in one case shows 
the change possible in the other. , The means of improvement in one case ihay be the means of 
improvement in the other case — mechanical aids. , , 

There are some Points of Merit that are common to vaj-ious dairy utensils. They are • 
First — ^Adaptability to the object intended. /Second— Simplicity of' construction and working- 
Third — Working easily. Fourth — Washing easily. jPVift^Cheapness. Sixth — Durability. 

Some of the precautions against impurities, suggested by the conveniences such as we 
are about to illustrate, may seem like making too much of trifles. But it is attention to just 
such trifles that has marked the highest success in dairy pi;9,ctice. The Darlingtons have made 
a world-wide reputation for production of fancy butter, which has supplied the tables of 
presidents and ex-presidents of the United States, and of miUionaires. ' The stable and hog-pen 
at the Darlington farm, are out of the sight and smelling range of the dairy. The milkers are 
not allowed to enter the daify-house, oarrying in 44ieir clothes the odors of the stable. Yet the 
Darlingtons are not " gentlemen farmers,'' they a*e working farrners, whose system of man- 
agement is within the scope of other intelligent abd progressive faarmers. 

Even admitting that it is not practicable for every farmer to attain to that degree of nicety 
in his dairy operation^ which characterizes the markers of gilt-edged butter, he may easily 
adopt a few simple precautions that wiU reasonably ^ard against every offence to the ^ense 
of that cleanliness to which alone he may owe a possible market for a high-priced, luxury — 
fine-flavored, delicious-tasting butter. Such precautions are very necessary in the care of the 
milk from the stables to the dairy; for here lie many chances of doin^ lasting injury to the 
product, by sheer negligence, or by failing to adopt some simple precaution to guard against 
the risks to which muk is so liable. 

t Dairy Thermometers are very little different from ordinary thermometers. They 
should be constructed in a way to be easily washed and not easily broken. They do not 
indicate so wide a range of temperatnure, and consequeiitly have wider spaces, making them 
■ easier to read closely. W^ere one cannot procure a dairy thermometer, the next thing t» 
do is tc> buy an ordinary weather thermometer, which can be had at almost any -vmast 
store. The prices of ordinary thermometers range from 25 cents to one dollar each. The 
commonest one to be had may be made to serve the needed purpose, provided that it ba 
true. It should be borne in mind however, that the common thermometers are frequently 
very inaccurate, and that Uttle dependence should be placed upon them before they have 
been tested. 

To Test Thermometers. Find a thermometer in the vicinity which is known to be 
accurate, and compare the one to be tested with it. In comparing the two, it is better to 
insert the bulbs of both in water — in the same dish — and note the diflference, if any. If one 
cannot be found of known reliability, there is still another plan. Take several of the 
thermometers of the stock in hand at the store when making a selection, and insert 
them aU in a dish of water. If several of them indicate exactly the same temperature of 
water, one of these may be selected with considerable certainty that it will be correct. It is a 
reasonable presumption that if two or more of them agree closely they are likely to be correct. 
If one desires to test a thermometer already in one's possession, it may be compared with those 
of one's neighbors. Even an imperfect thermometer need not be useless. Having found to 
what extent it is astray, allowance may be made for the difference. For instance, if a 
thermometer reads three degrees too low, always add three degrees to its reading. If in such 
case it reads 59°, call the temperature 63°. 

A new thermometer is more or less subject to gradual change for some time. After two 
or three years use, however, it becomes fixed. A thermometer should be tested, therefore, 
occasionally in the first years of its use ; and great care should be taken not to lose a good one 
by breakage. An old thermometer, that is still in good condition, ,and rehable, is an instru- 
ment to be carefully prized in dairy work. 

It is a good plan to buy two or more inexpensive thermometers at the same time ; that they 
may serve to check each other, and supply the need in case of breakage. 

There are Three Systems of noting degrees of temperature, called respectively Fahrenheit, 
Centigrade (or Celsius), and Reaumur. The one is indicated by the letter F, as 50°F. , one by 
the letter C, as lO'C"., and the other by Reau, as i'Beau. Where no letter is given after the 
number of degrees, it is understood to be the system in vogue where one is vrriting. The 
system common in America and Great Britain is Fahrenheit, and will be the one used in this 
book. " 

Since in generaj reading one may find the use of a system foreign to that in common use 



60 



SCIENTIFIC DAIRY PRACTICE. 



in one's own country, the following Table showing the relation of the three scales at the degrees 
of temperature most used in dairymg, will be found convenient for reference .— 



Temperatuee. 



Water Boils 

Scalding ". 

MUk Heating 

MUk Warming 

New Milk 

Cheese-Making 

Churning 

Packing 

Washing Granular Butter. . . 

Milk Cooling 

Freezing 

Below Zero, C. and E 

> p 

» F., C. andE.. 



Faht. ■■ 



Cent. 



EfiAU. 



213° = 
150 
140 
1.04 

98 

84 

60 

59 
55 (and below) 

45 

32 

S3 
O 

-.4 



100° 

65.5 

60 

40 

36.7 

28.9 

15.5 

15 

12.1 
7.3 
O 

-5 

^17.8 
-30 



80° 

53.4 

48 

33 

39.3 

33.1 

13.4 

13 

10.3 
5.8 
O 

-4 
-14.3 
-16 



To convert Centigrade degrees into Fahrenheit degrees : Multiply the number of degrees 
by f (or 1.8), and add SS to the product. Examples : 15° C. ( x 1.8 = 37 + 33) = 59 F. Or, -20 C. 
(x 1.8 = -36 + 33 = ) - 4° F. To convert Eeaumur to Faht. : Multiply by ^h and add 3S. 
Examples : 12° R. ( x 3J = 37 + 33) = 59 F. Or, - 16 R. ( x 2i = - 36 + 33) = - 4 F. To convert 
Fahrenheit to Centigrade or Eeaumur: Subtract 32 from the number of degrees, and multiply by 
I for Centigrade, and | for Reaumur. Examples : 212° F. ( - 33 = 180 x |) = 100° C. Or, 
- 4° F. ( - 33= - 36 X I) = - 16° R. Care must be taken to note the minus sign when used, for a 
failure to do so will result in error. 

Milking Pails. If there is any one thing of more importance than all else in dairying, it 
is cleanliness : if there is any one thing that has most characterised the operation' of milkmg, 
it is filthiness ! The ordinary practice has been to milk in large-mouthed open paUs, sometmies 
without making the slightest pretence to cleaning the stable, cow or udder. Aftfer the Tui l k 
has been drawn, the pail is perhaps set down in the dirt, near at hand, there to stand until all 
the cows have been milked, for the mUk to catch dust, and, as it cools, to absorb odors. After 
the flat bottoms of the pails and the soles of the boots of milkers, and even clothes, are more or 
less daubed with dirt, the milk is carried to the dairy to be strained. 

In straining, the milk is perhaps poured forcefully through a cloth or seive, that catches 
the little dirt that cannot get through the meshes, which dirt as it accumulates on the strainer 
becomes pretty well washed by the swift stream of warm milk, of whatever impurities it 
contained ! If choice were to be made between the impurities in the mUk and the impurities 
lying on the strainer out of it, very often the latter might be preferred as the least ofEensive ! 
Yet from the fcjrce of habit, the drinking of milk unstrained, however carefully it may have 
been milked, would be thought something reckless ; but after it has passed the magic strainer, 
we are supposed to drink that same milk with quiet complacency ! It seems somewhat strange 
that so manifestly imperfect an operation should so long continue without being modified by 
some improvement in practice, or in mechanical aids, more general than has marked this age 
of progress. We do read of a practice in the Channel Islands, the home of the Alderney 
and the Jersey, that is not so open to the objections made, to the plan generally in vogue 
elsewhere. Milking and straining are done at one operation. The strainer is tied securely 
over the narrow-mouthed bucket, and a large, shallow shell is placed on the strainer. The 
stream of milk is directed into the shell, where its force is spent, and it gently overflows and 
falls upon and through the strainer, into the closed pail ! What a contrast to the plan of 
allowing the dirt to fall in, mix, soak and stay in the milk ! There is something cumbersome 
about the practice just described, but that is a fault which ought easily to be remedied, and it 
possesses a virtue far exceeding its little fault. 

Within a few years, milking paUs have been introduced, which possess great merit in this 
direction of improvement, and it is to be hoped that the old way even yet so common, will soon 
become a thing of the past. These pails being recent inventions are generally patented 
articles, and so cannot be noticed in this Manual, which for obvious reasons excludes every- 
thing of a proprietary character ; but every daiiyman should either himself contrive some way' 
to secure the desired result of cleanliness, or procure Some one of the various improved, or 
strainer-milking pails in the market. 

The main points to be kept in mind in procuring a milking-pail are the following ; A 
milking-pail should effectually protect the milk from any cbntact with impurities of the 
surroundings ; it should ensure the earliest, speediest and most effectual straining of the milk 
that is possible ; and it should be plain, cheap and durable. A rim bottom is to be preferred to 
a flat bottom, as it will catch and hold less dirt. Wooden buckets should not be used for 
milking-pails, at least until some way shall have been found to render .the pores of the wood 
impej'vious to liquids. 
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A Mnk-Carrying Can. There are Fome advantages in the use of a vessel specially adapted 
for the cairyin^ of milk, and the straining of the milk directly into such vessel. This plan 
ensures an earlier straining of the milk, thus shortening the time that any dirt which falls in 
the mUk will remain in it soaking. It will also allow or the quicker removal of the milk from 
the milking-place to a purer atmosphere, where it can be aerated while being 
"K JT Strained. Or, if it cannot be far enough removed from the place of milking to find 
^F'Tfck a purer atmosphere, a carrying-can wUl at least keep the mUk closed from the air 
K '^Hv and dust. 

|v^ Tl Another advantage is the convenience of carrying larger quantities of mUk to 
*■ the dairy, without slopping ; and a still greater one in providing against the 
objectionable practice of carrying into the dairy the milking-pails that have been 
L ■'■' ^ sei down, ow'ffee^oor o/f?ie stobfe. This last is important. The milking-pails are 
E V liable to be set in the dirt ; but a carrying-can may always be set one side, upon a 

i Jl board, a box or a bench. 

" _ A convenient-sized carrying-can would be one 10 inches in diameter by 15 
inches high — up to the shoulder, holding about 60 pounds, or 6 gallons, imperial 
measure. Strong bottoms of pressed tin can be purchased from dealers in pressed 
tin supplies. 

Milk-Setting Vessels. Small open vessels have been largely used in the past, and are in 
quite common use to-day. They have their points of merit and their disadvantages. The 
best of this sort of milk-vessel is. the modem seamless pan. It is cheap, light, and easily 
cleaned. 

Within the past few years has been introduced a new system of milk-setting, or the use 
of larger-sized vessels, adapted for holding larger quantities of mUk, and for coohng the milk 
by means of water or ice. These milk-setting vessels are called creamers. Whatever may be 
the respective merit of different creamers already in the market, they all, or nearly all, possess 
at least one advantage over the pans. They are certainly labor-saving implements. There are 
farmers no-^ using creamers which they claim have not the merits of the old-fashioned pan, 
except in this one point of saving labor. This seems enough to ensure their use, in some cases, 
in spite of claimed defects that make them in some respects inferior to the small open pans.i 
The creamer is a deservedly popular milk-vessel. 

The little open pans that have so long and weU served the need of the dairymen evidently 
do not fully meet the wants of the dairymen of to-day. By having larger-sized vessels and 
fewer of them the objects are attained, at least, of less labor, more convenience and greater 
cleanliness, and perhaps less cost. 

Some dairymen find it convenient and economical to employ both the shallow and deep- 
setting systems. The former, for instance, is perhaps found more advantageous during the 
hot summer ; and the latter system in fall and winter. 

Creamers may be so constructed that a creaming dipper may be wholly dispensed with. 
The creamer is provided with a glass through which the cream is visible, and a, fawcet or a 
plug outlet for drawing oflE the milk. There is usually a distinct line of separation between 
the cream and the mflk, which serves a guide inthe separation. When ready to skim, the 
outlet is opened and the skim-miLk allowed to run into a milk vessel. A cream vessel is close 
at hand, and when the milk is nearly all out this cream vessel is quickly substituted for the 
milk vessel, and the cream allowed to flow into it. 

Sometimes the outlet is closed when the milk has 
run oflE, and the cream is then poured out from the top. 
Our illustrations show the plain sorts of creamers 
which any tinsmith may construct. 

The covers of the creamers illustrated, it will be 
noticed, are provided with wire-cloth ventilators, under 
the handles. The flange of the cover for the open- 
mouthed can fits inside, that for the narrow-necked 
can on the outside. On the can itself either a handle 
or a baU may be used. Where the can has to be lifted 
high, the handle wfll be the better. .The dotted lines 
show the bottom of the can. 

The size of these creamers may vary from 6 to 8 
inches in diameter, and from 18 to 23 inches in depth. 
Where no ice is used, and where depeMence is 
p; placed upon water of a somewhat high temperature, 
■ ■' say above fifty degrees, the smaller dmmeter is Hkely 
to give the best results, especially in the summer 
months. The cost of these plain creamers, well made with good tin, would run from 75 
cents to $1.50 ; according to the style of the creamer and the cheapness of the tinsmith's 
labor, which varies greatly in different localities. 

Another siryle of creamer is the oval. These are much used in Europe, and are generally 
known as the Swartz system. They are used usually with tanks sunk in the floor, and with 
ice. They are made from 17 to 27 inches high; 15^ to 30 inches long, and 5J to 7 inches wide; 
holding from 40 to 65 lbs. milk. The smaller and narrower creamers will usually be the most 
effective ; for instance, one 5J- laches wide, 15^ inches long, and 21 inches high, holding 50 lbs. 
For small dairies where the dairy outfit is not elaborate, and especially without ice, the round 
creamers before referred to are always preferable. 
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Dsep-Setttng Cream 
Dlppen. 



The Strainers shown in illtistration are of different styles, that 

one may choose to suit the need of the dairy. They may be 

made to fit the creamers, or to fit the milk-carrying vessel. The one 

standing on legs might be used to strain either new milk, cream, or 

butter-milk, were it not that the two latter would be full better with 

"^^■^ j|liirtiM!lll.''i i-Vn * somewhat larger mesh than is required for new milk. It is an 

l«4HB HPIIiwJ 'VJ^ excellent plan to use a double strainer— one of both wire a»d cloth. 

. -"igr m '^j '^l-''-! j P The cloth is spread over the flange below the wire strainer, and held 

by a hoop which telescopes the flange. ■ t 

Cream-Dippers are cheap conveniences. For shallow-setting, a small scoop is best ; shaped 
like the old-fashioned skimmer, but without any holes. For deep-setting, a 
good skimmer wiU be found in the long-handled dipper, shaped Uke an in- 
verted cone. 

Any tinsmith can make these simple dishes. It is required only that the 
edge be thin and sharp ; that is, not turned over, or doubled. The edge of 
such dippers is usually left raw (of single thickness) but quite smooth ; which 
allows the thick cream to flow into the dish more freely. 

Convenient sizes : For the scoop, 5^ inches, greatest width ; 6 inches 
in length ; depth, f inch. For the dipper, breadth at top, 3 to 4 inches ; 
depth, 4 to 5 inches, coming to a point below ; length of turned handle, about 
10 inches, that of straight handle, about 30 inches. 

Little practice is required in the use of these cream-dippers to make a very 
thorough skimming of tne cream. By their use the milk is skimmed from the 
top, thus obtaining cream free from sediment. 

European Cream-Dippers, used to some extent in England, are sometimes 
made of enamelled iron. It is doubtful if they are better than the simple 
and cheap tin dippers just described. 

Tanks. In shaUow-setting, the mUk is usually set in air in a cool room, not above 60°. 

In deep-setting, mUk must be set in water. This makes necessary a tank or reservoir for 

water or water and ice. The simplest method is a natural well, or spring, in a shaded, cool 

^ A place. Sometimes a pool is easily made, say for running 

)4^^, water, which, by constant change, will be always cold. 

W^ — r«5r :3sr Kiw^ A barrel is sometimes made to serve the. purpose, and 

when it stands in a cool place, and the water is cold, and 
can be several times changed, it wiU do for small quantities 
of milk. A wooden tank need not be very expensive. It 
should be constructed with a view to prevent the warm- 
ing of the water by the outside air ; with smooth, water- 
tight walls for retaining water and for easy cleaning; 
and with an inflow, an overflow, and an outflow, for 
water. It should be made with double walls and 
bottom, with a space of 2 to 4 inches, which may be 
filled with charcoal. The inner walls, or the reservoir 
itself must be made tight, so that it will not leak or get 
damp. It is possible to do this with paint or varnish, but 
not easy. It is better, and not very expensive, to line 
with zinc. Where there is abundance of cold water, or 
ice, and a cold room, so that the cooling of the mUk will 
A. Inflow. B. Overflow. C. Outflow (for draining not be retarded by the effect of the warm air, the double 
ofl' water to renew tank). D. Charcoal fllling. -walls and charcoal filling may be dispensed with ;— the 
single-walled tank, lined with ziac, or even varnished, Jbeing sufficient. In the European 
Swartz system, the tanks are made of slate, brick, stone, or cement, and sunk almost wholly 
below the surface of the dairy floor, or ground. There should be a least 5 inches of clear 
space between each can, and the cans and waUs of tank. ; 

Cream-Holding Vessel. Since there is a loss in churning different^ lots of cream that have 
stood in dififerent vessels and ripened unequally, it follows that all the cream, of any churning 
shoiild have been kept for some hours at least well mixed in one .vessel. To,do this it is 
necessary, to have a cream-holder large enough to hold aUl the cream of each chuEning, or, in 
other words, a cream-holder with the full capacity of the Churn. This-is an important matter 
and wiU hardly be ignored by the thrifty butter-maker unless he should be ignorant of the 
percentage of loss that may come of keeping cream of different ages in separate vessels. 

A point of merit in a cream-holder wiU be its adaptation to heating or cooling the cream by 
setting the holder itself into hot or cold water. Tin seems best to meet this requirement and 
tin has the merit of being light, easily cleansed, and cheap. ' 

CHURNS. Churning is one of the most important of dairy processes. At one time 
churning was all there was of butter-making; it is a process even now absolutely 
necessary. It has been the most laborious and unpleasant part of butter-making ; it now 
may be made an agreeable and easy part of the work. Churning has been the means of 
spoiling millions of pounds of butter ; it has now been reduced to a science, and to do it 
properly and weU is to dp a large part tt)wards the production of the real "gilt edged." 
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Churning is a process that almost more than any o>.her in butter-making depends for being 
well done upon the implement used. A person who is intelligent and skilful may milk in an 
open pall, set milk in an open pan, keep cream in a common house jar, press and salt butter with 
a ladle in a bowl, and be able to pack a fine article. But there are some churns which, though 
manipulated most skilfully, will completely spoil the product. Harris Lewis says that the 
churn which brings butter ordinarily m five minutes has ruined the butter in two and a half 
minutes — before the process is half done ! 

There have been many erroneous ideas about churns, and dairymen have bought chum 
after chum only to throw them aside, and to come back to the " old dash-churn." This has 
led to a very common claim that the old dash-churn could not be improved upon. Yet the 
very fact that so many churns have been invented, sold, bought and tried, is a proof that the 
old stand-by was not perfectly satisfactory. That it has its defects may easily be seen. It is 
admittedly hard to operate ; churning and turning grindstone have ground out in many young 
breasts all enthusiasm for the farm. It is not well adapte(^ for washing the butter in the 
granular form ; and this process, in importance, is second to no other in butter-making. 

It was not strange that prejudices arose against new churns. The patent office records 
wiU explain such prejudices. So does the unhappy experience of thousands of farmers, who, 
tempted by the alluring promise of each new chum, were led to buy in many cases only to set 
aside a worthless thing that carried in its track only disappointment. 

There is no further need, however, either for clinging, on the one hand, to the old dash- 
churn, as though it were perfection; nor, on the other hand, of being more in dread of a churn 
agent than of a tramp. Dairy science has advanced enough now to prove that the qld dash- 
churn, unlike the violin, can be improved upon, and to demonstrate wherein lie the defects or 
merits of a churn, so that one ought to be alile to select one with the game confidence that he 
would buy a mowing machine. 

Churns may be divided into two general classes : First, are movable bodies with fixed 
dashers, or without dashers. Second, are those with stationary bodies, and movable dashers. 
It will be found that with one exception the second class of churns are, in all the points 
given, except one, inferior to those of the first class. 

Churns of the second class mentioned are not worthless, but more or less faulty and inferior. 
Some of them are, indeed, worse than useless, but others of them possess fair merit. The 
ones which stand best are those which come nearest to the cylindrical form, and have the 
simplest system of dashers. 

Chums of the first class may be divided into two sub-classes, namely: revolving churns 
and oscillating churns. Each sort has its advantage and disadvantage. The disadvantages of 
the revolving churn are the difficulty of making a tight cover, also the difficulty Qf ventilation. 
Where they are not properly ventilated they require a greater diameter. 

The revolving churn, without dashers — fixed or movable, to be at its best should be 
provided with ventilation, or for escape of gas; its diameter should be small enough to make 
it easy to work; its cover should be a convenient and tight-fitting oiie, and it should be 
provided with a convenient strainer for drawing off the butter-milk, and washing the butter. 
This done there is little improvement to be made in it. 

The oscillating chxrrn has one advantage over the revolving churn; its opening being 
always on the upper side, the cover is easily fitted on. It has the msadvantage of being harder 
to operate than the revolving churn, and in some cases seems to agitate the cream too much 
and to bring the butter too quickly. It is best suited for small dairies, and the best of them 
doubtless may be operated so as not to injure the grain. 

Points of Merit in a Churn are : First. The agitation should be of such a character that 
the cream is churned by concussion rather than friction. One would suppose that the fat glob- 
ule, protected for the time being in a liquid, would stand agitation of any sort ; but when we 
remember that one chum wiU bring the Dutter in five minutes which would not come in thirty 
minutes in another chum, we can conceive of it being possible to over-agitate cream in churning. 

Whatever may be the effect at the beginning of churning, it is without question that when 
cream begins to " break" and butter to " form," thecharacter of the agitation may be such as 
to injure the ^ain of the butter. It is the experience of butter-makers that some churns 
destroy the gram and make the butter greasy. 

Another question is settled. It is not the slow churns which injure the gi-ain of butter 
but the quick chums. The slow churns are the churns without inside fixtures ; the quick 
chums are the chums with dashers. 

Second. A chum should give cream Uniform Agitation. The cream should be churned 
all alike and the butter come as near as possible at the same time. This is important for 
quantity as well as quality of butter. When all the cream is agitated alike, more of the cream 
is churned without some of it being over-churned. When butter all comes at the same 
time there is less waste of butter in butter-milk in draining or washing. The churn which 
meets this condition is again, a chum without dashers — especially a revolving chum. 

Third. It is required that the chum be Adapted to the Granular Process of churning. It 
impossible to make and wash granular butter with any chum. It may be done even with a 
dasher churn ; but to do it requires considerable skill, absolutely demands a lower temperature 
o£ the butter in washing, ana calls more for other mechanical helps, such as mUk or water 
▼easels, strainers, etc. Chums without dashers wiU do this work in the simplest, easiest 
Hranner possible. The movable-body feature of such chums is especially adapted to this 
requirement 
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Fourth. There should be No Waste of Cream. The waste of cream In some churns is a 
direct loss and it is usually uncleanly, or, in other words, undairylike. Cream grinding^ 
oetween two hard surfaces, as between shafts and beai-ings, is not only a waste but makes 
the butter greasy. Gream constantly slopping out of the churn, and on the cover, not only 
is less uniformly agitated but it is more or less wasted. The movable-body churn is preferable, 
for if properly constructed there is neither grinding nor loss of cream. 

Fifth. Ease of Working is a very important essential in a churn. It was the hard work 
of churning that brought into favor the quick churns that have spoiled so much butter. The 
movable-body churns are doubtless the easier churns to work of the two classes. 

Among these the revolving churn, if rightly constructed, is easier than the osciUatmg 
churn, especially for large quantities. 

Prof. Arnold, in "American Dairying," showed that the better the old dash chum was 
constructed for good work, the harder it was to operate. This is not true of the revolvm^ 
churn. It would seem that the construction of the revolving churn with a view to making it 
easy to operate is the very best construction to ensure good work ! Such construction means 
slower churning perhaps; but slower churning, as a rule, means better butter, and it certainly 
means better butter in this case. 

The revolving churn, to be at its best, should be so constructed as to bring the lift as near 
as possible to the centre. This is done by making the diameter of the revolution as small as 
possible. The less the diameter, up to a certain point, the longer wiU it take to bring the 
butter, but the easier will be the working. The diameter requires to be from about one foot, 
for small sizes, up to about two feet for a good-sized dairy churn. 

Perhaps the two best forms of revolving chm-n are the box churn and the barrel chum. 
The box should be made of rectangular form and oblong, with the bearings at the middle of 
each end, and revolved, of course, horizontally. The barrel churn is made preferably to revolve 
end-over-end ; and, to secure the necessary small diameter without sacrifice of size, may be 
made larger in diameter than in length, inside. 

Patents on churns do not cover these excellent features, so one may buy or make, 
according to his choice, unless one has a preference for some particular convenience which is 
patented. 

Sixth. Ventilation is essential in a churn. "When cream is first subjected to agitation, 
especially if it be at all sour, it evolves gas. This gas should be allowed to escape ; Doth for 
saie of easy churning and quality of butter. With the old dash chum the ventilation was 
easy — tlu'ough a loose and open cover. The revolving chiim, which bears off the palm in 
perhaps all other respects, is the weakest of all at this point. To prevent loss of cream it 
must needs be well closed up. It is necessary, when using a revolving churn, when not 
otherwise provided for, to stop occasionally, pull out the stopple or plug and let the gas 
escape. This is done frequently in the beginning of the process. Afterwards it is not so 
necessary. Some churns have patented arrangements for this purpose ; but these features 
must be left to the circulars of manufacturers. 

Seventh. Easy to keep Clean is a very important requisite in chirms. It ought hot to be 
necessary to enlarge here upon the need of absolute cleanliness in butter-making. It is at 
once one of the niost difiBcult and necessary attainments in dairy-wOrk to become proficient in 
neatness and cleanliness. It is well then to have implements that are easy cleaned, for often 
this is their only chance of being kept clean. The chum easiest to clean, by far, is the churn 
without inside fixtures — the revolving or -oscillating churn. 

Eighth. There are a few General Points of Merit, that wUl be always in one's mind in 
making choice of most any implement. They are simplicity and durability of construction, 
lightness and portability, and reasonable cheapness. Nearly all the chums in the market 
possess these merits. The cost of a good buggy or a good mowing-machine is perhaps ten 
times the cost of a good churn. 

The Best Churn Not New. The revolving chuni is an old cbum ; it w^as used and well 
liked over a quarter of a century ago. Mr. Flint, writing in his standard book, published eo 
long ago as 1860, and quoted even yet, says : "It is the concussion, rather than the motion, 
which swves to bring the butter. This may be produced in the simple square box as well as 
by the dasher churn ; and it is the opinion of a scientific gentleman, with wlioiii I have 
conversed on the subject, that the perfect square is the best form of the chum ever invented. 
The cream or milk in this churn has a peculiar compound motion, and the concussion on the 
corners and right-angled sides is very great, and causes the butter to come as rapidly as it is 
judicious to have it. No dasher is required. If anyone ie inclined to doubt the superiority of 
this form over all others he can easily try it and satisfy himself. It costs but little. 

It may be asked how it is, while there was known a churn which is so near an approach 
to perfection, so many worthless patent chums could have been sold? There are several 
reasons. The revolving churn embodied the right principle, but it had minor defects that 
liave only within a comparatively short time been remedied. It had not been generally intro- 
duced. "V^ithout the modem improvements it has been constantly growing in favor, and is 
being more and more extensively used. Lastly, it was not popularly known that a churu 
without dashers was a churn upon a right principle. And in this connectioh it wiU be well 
to note how it came about that so many chums were made upon a wrong principle, sold, 
and, for a time, used. If we see wherein mistakes have been already made, we are better 
able to avoid mistakes in the future. The difficulties in churning in the past, that made 
churning unsatisfactory, were often supposed to lie in the churn, when they were in something 
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else. The old way was faulty in not having regard for the condition of the cream, its 
temperature, or the capacity of the churn. As a result, the length of time required to 
bring the butter, and the butter itself, was variable, in quality and quantity. This was all 
attributed to the churn. The greatest fault of the old churn— that of being too hard to 
operate — added to its supposed faults, condemned it, and made dairymen look for something 
better. Its pecuUar merit, or the merit of saving the grain and producing good butter, was 
not fully appreciated ; the operator at one time had no notion that grain in butter was of any 
importance. Taking into account the. real and fancied faults of the churn, and having no 
idea of what were the actual requisites of such an article, the inventor came forward with a 
view to help matters. His reasoning was simple ; it takes so long to bring butter with the old 
churn, and the work is so hard, something is required that will bring butter at least quicker, 
and if possible, easier. Here was the rock upon which the hundreds of "patent churns" 
split, and which ground to grease half the butter of a generation. It was in this way that 
the country became flooded with egg-beaters and threshing-machines for agitating cream. 

To the foregoing the following clipping is pertinent : — 

"The Best Chuhn.— Mr. James Gray, of Edwards County, has a churn nearly like the one 
his father iised when he was a chUd, fifty years ago. It is one of the most simple churns 
imaginable in construction, and it does its work perfectly. There are no inside fixtures to get 
out of order, but it is a simple box two feet long and fourteen inches wide, while each of the 
square ends has a block of hard wood screwed on to the outside center in which is fastened a 
gudgeon on which the box revolves. The cream is put inside of the box and at each revolution 
travels eight feet, constantly rolling, and at the same time gets four times broken up by falling 
to the lower side. These chums are easiest to keep in order, easiest to wash, and there is no 
royalty as they are not patented ; any good carpenter can make one. I wish the dairymen of 
Pawnee county to think of this matter, for if it is worth while to make butter at aU it is worth 
making weU, and also we want aU the butter the cream contains and with as little labor as 
possible. I am using one of these box chums. My little girl — not yet four years old — turns it 
because she likes to, and my wife would not exchange it for all the other churns she ever used 
combined." 

The above at once shows the age of the* revolving sort of chums, some of the defects in 
their early construction; and their merits, which they possess in spite of such defects. Up to a 
late day it was supposed that the large diameter of two feet, as above, was necessary to the 
churning of the cream. Later experience has shown that from one foot to 18 inches is enough 
for the diameter, or faU of the cream. The square box, or the end-over-end barrel of that 
diameter wiU do good work and be easy to revolve. 

Size of Churn required. In buying a new churn, get one too large, rather than too small, 
or one that wOl not be over-filled when the churning is large. 

Best Material for Churns. Wood seems to be the best material for churns. Tin which 
is best for many dairy itnplements is faulty for chums. Tin is too rapid a conductor of heat. 
The wood used for churns is pine, spruce, oak, butternut, &c. The softer woods have the 
advantage that they are easily constructed so as not to leak, and they are fight. Churns of 
various kinds of wood have been used with great satisfaction. It must be remembered, how- 
ever, that the chum is not an everyday cream-holder, for if it were, there would be an 
insuperable objection to wood. 

Granular- Butter Holder. Where dairies are small and chumings are as frequent as they 
ought to be, the practice may be followed, as explained already, of accumulating several 
chumings, to be pressed and salted at one time. To f oUow out this practice, a vessel is required 
in which the granular butter of the dififerent chumings may be kept together. A ^ood 
strong barrel, with a close-fitting cover, wiU serve the purpose. Something must be provided 
to place on the top of the butter, to press it down, afiowing the brine to rise over it, to keep 
the butter from being exposed to the air. This is because the butter is so much lighter than 
the brine. If not weighed down it would be constantly exposed. Something perforated, vrith 
holes too small to allow the butter to pass through, woiild be the thing required. One thing 
more would be a convenience, if not absolutely necessary. It is a hole at the bottom and a 
plug. The plug removed, a strainer could be inserted, the brine drawn ofE, the butter 
washed, and the water drawn off in a similar way. Without this convenience the butter may 
be dipped out with a seive-dipper, and washed or rinsed upon the butter-press. 

Butter in the granular form may be put into muslin bags and then kept in brine in a 
butter-holder. Or, the holder woiild be useful to hold roUs of butter, wrapped in suitable cloths. 

Butter Press or "Worker." Hand-contact with butter is objectionable as injurious to 
the butter itself, and because working butter by hand wiU injure the operator who is in 
delicate health. Hand-contact n^iy easily be avoided by the use of a "butter- worker," which 
wiU also enable one to do the work easier, more quickly and in every respect better. This 
instrument is adapted to the work of pressing out butter-milk, water, or brine ; working in 
salt, and even-mixing the butter to make one or more samples of butter uniform. There are 
various "butter-w^orkers" in the market, and most of them possess merit. 

The main requirement in a butter-press, besides the essentials common to most utensils irt 
dau-y use, is the adaptability for completely and speedily freeing the butter from water, 
making the butter solid, and evenly mixing in the salt, and doing this without injuring the 
grain, or requiring an undue expenditure of labour. It should be made of hard-wood, that it 
may easily be cleaned and kept clean, and it should not be expensive. 

The most common and the cheapea*^ butter-press, and one possessing a good deal of merit. 
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is the table and lever, which being common property, may be constructed by anyone ■^^** 
finds it cheaper to make than to buy. Prof. Arnold describes the construction of one. Tne 
table is made of two-inch hardwood plank, birch, maple or white oak. The sizes range from 
three to six feet in length, two to four feet wide at one end, and half the "-idth at the srnalier 
end. It stands on either three or four legs, and inclines towards the narrow end, so as to drain 
off the liquid as it is worked out of the butter. A hollow groove on either side of the table 
guides the liquid down the incline to a point and into a pail. A loosely-fitting standard sets m 
a hole at the middle of the lower end of the plank, resting upon a shoulder, and fastened in 
place by a pin through the end, which reaches down below the plank. Through a h(de m this 
standard one end of the lever is inserted, and the other is handled by the operator. The lever 
would be from two to four inches through and may be round, square, octagonal, three- 
cornered, or flat on one side and round on the other, or it may be fluted. 

It is worked by a direct downward pressure upon the butter, rather than by a grmdmg or 
rolling pressure. The more advanced scientific process will in time do away with the general 
usefulness of this instrument ; but wherever butter is "worked" it has a place to fill. 

Butter Moulds. Among our illustrations (page 37) will be found a convenient hand-mould 
for shaping butter in cylindrical rolls, as described under "packing." It is made double, 
upon the principle of a pair of shears. The illustration makes the construction sufficiently 
plain. A good blacksmith can make the metal pait, and anyone accustomed to working in 
wood can do the rest. The cost may be from one to two dollars. The small hand-moulds 
that have long been in common use, by which table prints have been made, are a most 
convenient article for every dairyman who wishes to put up butter in the form of table prints. 
When delivery direct to the consumer is possible, it is well to adopt some design that will 
distinguish one's own butter from all other butter. 

Moulds, Prints, &c., for making butter into table shapes, are cheaper purchased than made 
at home. See that they are made of suitable wood, say white-wood, free from knots and 
cracks, and that the surfaces are smooth, to allow the butter to come out easily and maintain 
its proper shape. 

For table prints, do not get too large a mould. Small prints in handling keep their shape 
better, and they are more popular with buyers. A half-pound print of butter is as large as 
ever required. A neat quarter-pound print wiU generally sell the best of all. Plain, cyhndrical 
roUs may be made of larger size than fancy prints ; they handle easily, and may be sUced off 
for table use. Owing to their compact shape, they handle and pack easily without getting 
out of shape. 




Butter Packer. 

Packine; Pestles, Scoops, '&c., may be bought of dealers in dairy supplies; or may be 
made to order by any wood-worker. 

The Package. The most common form of package, or one that has best held its own s^ 
far, is that already referred to as the "Welch tub. The almost universal use of that form of 
package on this side of the water is proof that it has merit. It certainly has some defects, to 
one of which allusion has been made — ^the lack of a water-tight cover. 

The following are the Points of Merit in a butter tub : First. The tub should be of Best 
Quality. This is important ; it is not economy to save a few cents on the tub at the expense of 
quality. When the tub is inferior, either as to quality of protecting or quality of preserving 
the butter, or as to appearance, there will be more discount on the butter than will be saved 
on the tub. One could hardly save on the cost of the tub more than one-haJf cent per pound 
of butter, and the defects of the tub might make the butter sell for say from one to five 
cents or ten cents less than it would have sold for had it been better packed and better preserved 
in a better tub. Not only may there be a loss per pound from a defective package and 
packing, but the butter may be actually unsaleable at any price. 

Second. The tub should be New. Until tubs are made of a different sort from what are 
yet in the market they are unsuitable for repeated use. Butter should not be packed in an old 
lub. Could it be got for nothing, it would be a losing policy to use a tub the second time in 
which to pack butter. The appearance alone is enough to discount the butter more than 
enough to cover cost of a new tub. Old tubs cannot be got for nothing, as they are always of 
gome value for other uses ; so there is no reason, for the supposed slight saving between the 
cost of new and old tubs, for using any but a good and new tub. Good machine-made tubs of 
excellent quahty are common and low-priced, making it less an object to use an inferior 
article. 

Third. The tub should be Light in Weight and have a Neat Appearance . The weight 
affects the appearance, but the advantage of a light tub is mainly that it makes easier handling 
and a saving in freight. More regard should be had to appearance. Men judge even eating 
quality through the eye. If it were not for that reason butter-color, which if good is 
necessarily tasteless, would find no market. The imagination has more to do with our 
judgment than we at aU times are ready to admit. When one looks upon a fair outside, he is 
.leady to find the inside good enough to warrant the pleasing appearance. When the outside 
is not pleasing, there is a natural want of expectation of a good inside. From this fact it 
follows that, while a fair exterior will augment the value of what is within, even though it be 
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6t irwiiflefeiit eftiality, a poor outside is unpromising and will depreciate' ti^e' caiue « 
contained inside, even though it is of excellent quality. 



1 eff what is- 
. though it is of excellent quality. 

It may seem unnecessary to philosophise to this extent on the appearance of buttej'tubs,. 
hut the practical bearing of the subject will warrant all that can be said that wiU lesud the- 
butter-niaker to be wise in this matter. While a good appearance is a commercial necessity,, 
it is a fact not to be gainsaid that butter-makers do not all look upon it as a matter of doHara. 
and cents, unless it be in the way of saving a few cents in the cost of the tub. The butter- 
maker is too likely to look upon the cost of the tub as so much thrown away. This is becarase 
he has paid for the tub and is paid only for his butter, having to "throw in" the tub. It is note 
strange that this need of doing would lead sometimes to a short-sighted policy, and a policy 8»' 
short-sighted that the importance of a better policy should be em^asized. 

Fourth. The Form of the tub should be to make it easy to turn out the butter for- 
examination, or for the purpose of getting its net weight. What is called the Welch tub is . 
becoming the most common in use, and is Ukely to be the form of the tub of the future. 

Fifth. The tub should be made of the Mght Kind of Wood. A wood that is strong, light 
.•and tasteless, and can be made impervious to air, and brine-proof, is suitable (or butter 
packages. Balsam, white spruce, white ash white oak and even hemlock, are good wood for 
tubs. The gummy part of spruce or balsam and the soft part of ash, should be thrown out. 
Inventive skill may jet give a substitute for wood ; something light, strong and cheap, and 
possessing a polished inner surface that will not soak in brine or fat. Or it may yet give a 
coating to wood that wiU make it all it should be. 

Sixth. The tub should have a Water-Tight Cover. It cannot be said that tubs with 
water-tight covers, (like tubs Ught and of neat appearance), are common, low-priced and easily 
procured by the butter-maker. But whether they can be procured or not, there is no question 
as to the great need that a tub be brine-tight. It is the brine that surrounds the butter in the 
tub and excludes the air from direct contact — which does the most to protect and preserve 
the butter. Unless the cover is tight, it is a chance if the tub will stand shipment any distance 
without loss of brine. It is even a question if the tub can be packed so that the butter will 
be and remain completely covered by the brine. Another reason that the cover should be air- 
tight, is the necessity for excluding unwholesome odors from the butter. Butter in stores, 
depots, cars, warehouses, vessels and retail shops, is liable to be subjected to unpleasant or 
foul odors, some of them being of a most penetrating character, say coal oil, stench of vessels, 
etc., etc. The simplest and most effectual provision against these is a perfectly air-tight cover 
■ on a proper and well prepared tub. 

A water-tight cover is an essential that is lacking in most of the tubs in the market. If 
such a tub were obtainable it should be preferred. It would prevent loss of brine, and access 
to the butter of impurities. It would also allow of more effectual fiUing of the tub with brine, 
and easier inspection of the butter, without disturbing the contents. 

Seventh. The tub should be Cheap . Since the tub cannot be used for the same purpose 
twice, and when the butter is used out it may be sold for a trifle, or thrown away if necessary, 
"the purchaser cannot pay much for it. If the producer gets little or nothing for his tub, he 
cannot, of course, afford to pay much for it. If the future gives us a tub that may be used 
ovei: and over again, or has an intrinsic value to the consumers for another purpose, so that the 
•dealer can afford to give the producer something for it, it may be adopted to the profit and 
advantage of all. Such a package would doubtless be more used for local than foreign trade. 

A tub with an air-tight cover might have a small hole bored in the bottom, to be stopped 
up by^a plug. When the bottom is packed and the cloth put on, the cover is fastened down. 
The tub is now turned upside down and brine poured in at the bottom. Time is given to 
allow the brine to soak in and flU the tub perfectly fuU, the plug standing loosely in the hole, 
to exclude the Ught. 

CLEANSING Dairy Utensils and the Material Used in Construction of same. Water and 
heat are the main agencies in keeping dairy utensils clean. Both of these are so 
cheap and abundantly available that there is Uttle excuse for not using them freely, 
unless it be lack of knowledge. 

The use of Water, as everyone knows, is that of a solvent, to soak up solid particles ; and 
that of a vehicle to hold and carry those particles. 

Heat renders water more penetrating, and quickens its action ; it also kills the germs or 
ferments which induce decomposition. 

The secret of cleaning vessels is to make the earliest and most liberal use possible of these 
two agencies, especially that of water. 

The first rule in washing vessels is to keep the vessels always ivet when in use. The nature 
of water being to cling to walls of vessels and fill the pores, we use it when possible as a 
preparation of the vessel — that it may stand guard, as it were, and drink up whatever comes 
along. This is a precaution, for by so doing we really prevent access to the pores of the 
vessels of the objectionable matter, and so render washing more easy as well as more effective. 

It is for this reason that we see to it that dairy vessels are thoroughly wetted before 



To get the quickest and highest effect, we use water that is scalding hot, cooUng the vessel 
afterward, when necessary, with a cold rinsing. 

The more porous the material used, the more need, and the longer the time necessary to 
prepare the vessel. So it is that for tin a momentary scalding is enough, but for wood a more 
thorough soaking and scalding are necessarv. 
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Having in mind these points, we need have little diflSculty in the matter of always keeping 
dairy utensils clean. In the use of milking- vessels we find it impracticable always to prepare 
the vessels by soaking, so we use the least porous material we can find that is otherwise 
adapted. Wood is discarded as altogether unsuitable for this purpose, and tia is substituted; 

Wood for milking-pails would not be objectionable, if this one fault were removed— if the 
pores could be filled and made hard and impervious like tin. Paint does not do, for it soon 
wears off. 

For many articles in the dairy, however, wood is preferred, as its very porousness is made 
to serve a useful purpose. Water enters these pores so thoroughly, and, when the wood swells, 
becomes so fljced in its place (as if held in a vice), that it is diflBcult for anything to find ^ 
lodgement at all. Hence wood thus prepared is not so "sticky" as the less porous tin I 

Thus it is that most implements intended for working butter (where it is an object t^^ 
overcome the sticking tendency of butter) are made mostly of wood. Such implements are ^j 
chums, butter-presses, trays, ladles, packers, stamps, etc. For such instruments as ladles and 
presses, hard-wood is to be preferred. The pores are closer, and the butter has less chance of 
entrance. The pores are not too close to prevent filling them with the protecting element. 
With reasonable care they may be kept perfectly clean. 

For chums, soft wood is for some reason preferable ; on account of its lightness and 
because there is less trouble from shrinkage andT swelling, and leakage. No diiflculty need be 
experienced from the large pores of soft wood in chums, for the butter when it comes into 
' contact with it is well protected by a Uquid — cream, butter-milk, water, brine, &c. 

Now in the fact that butter sticks to wood under certain conditions and does not do so 
under other conditions, is the suggestion of the secret of keeping wooden dairy utensils always 
clean, or, in other words, keeping the pores of wood always free from grease 1 _ When the 
butter sticks, it is because it enters the pores. When the butter does not stick it is because it 
cannot find entrance to the pores. The reason butter cannot stick is because the pores are 
already filled (with water or brine) and the butter cannot get foot-hold. To keep butter out, 
then, it is necessary to supply the very conditions under which butter is prevented from 
sticking, or in other words to thoroughly soak the wood and sweU the pores before letting 
butter touch the wood. 

Manifestly, if this condition is always maintained, the wood will always be free from 
grease, or, in so far as concerns this influence, always as good as new. 

If this condition be not maintained, what is the result ? We may find an answer in the 
trade of tanning leather. A very capable currier taught the writer how to oil boots in a way 
to fiU the pores of the leather with the oU, and prevent the injury to the leather that results 
from ordinary "greasing." The directions were to thoroughly soak the boots in water, toy 
cover them with a heavy plastering of thick oU, or grease, and then to leave the boots hangi^ 
for some days where they would dry very slowly. The result would be that the water in the 
boots would evaporate from the side of the leather opposite that covered by the grease ; and as 
the water would make its way through the pores, the grease woidd follow closely behind iti 
In time all the water would be evaporated from the inside of the boots, and the thick coating 
of grease would have disappeared whoUy from the surface, and the pores of the leather woula 
be almost completely filled with oU. 

Now, the object sought by the tanner is the very thing to be avoided by the dairyman. If 
a butter-press be left with butter standing in it long enough for the water to soak away into 
the wood, or evaporate, it wiU draw the butter after it as surely as nature abhors a vacuum. 

When milk or butter gets into the pores of the wood, the water it contains will, in time, 
evaporate, but the grease or oil will stay in it, as long as the wood is wood. All after- washing 
swells the pores and shuts the grease in ! Soaking and drying the wood simply draws the ou 
in deeper and deeper. 

So it is that in time a piece of wood used as a churn or butter-worker becomes so filled 
with grease that it is absolutely vmM for butter-making. 

All this is avoided by the simple precaution to thoroughly soak the wood before use, and 
by the quick removal of butter when it is no more needed in contact with the wood ! 

This explains how it is that the churning may be done year after year, and, by simple 
scalding, without use of soap or cloths, the churn be kept for years as free from grease as it 
ever was. It is due to the thorough soaking of the churn at the beginning, and the quick 
removal of the butter and rinsing of the chum, before the chum has had time to dry, or the 
butter to stick ; the use of scaldmg water first and last, making the work all the more rapid 
and effective. 

Since it is necessary to have the utensUs very wet when in use, they need not be allowed ^^ 
to become absolutely dry between-whiles. To do so is to submit them to too much shrinkage 
and sweUing. The wood wiU warp, the chum wiU leali, the cover will not fit, the butter-press 
wiU have open cracks, the butter stamps will crack and split. It will be well to set these 
wooden utensils where they will quickly dry, be thoroughly aired ; but it is not necessary that 
they get so dry as to cause shrinkage. 

The moulding of the implements, however, from dampness, must be guarded against :— 

First, By way of precaution, in the construction. The wood to be used for dairy 
i«ij)lements should be selected, free from sap, as clear from knots and free from other defect 
as possible. 

Second, implements, before being used, should be prepared by a most thorough scalding 
and soaking in orine, and frequently the ordinary scalding should be with brine, so that the 
pores would become permeated with salt. 
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_ Third, a guieh drying of the implement immediately after use. By using hot water to 
nnse the churn, the evaporation of the surface dampness is more rapid, and yet the implement 
may be set away without risk of getting too dry before it will be again wanted. After a good 
scalding and a quick evaporation, no use of cloths, or wiping, is called for. 

Fourth, by storing the implemehts in a place that is not damp and mouldy, nor yet too 
dry, between churnings, there need be no risk of mould on the one hand, nor shrinkage on the 
other. The implements need not be set either in a damp cellar, nor long in the sim. 

As to the influence of heat in washing dairy utensils, besides its use m. rendering the action 
of water more effective it has the other effect, already referred to, of destroying f ermentive 
life. This use of heat is especially requhed in washing milking-pails and milk-setting vessels. 
, It is sometimes necessary to give new vessels before using them a very thorough cleansing to 
j- remove a natural wood taste. If the best selection of material has been made, this is not difficult 
' to do, for a good soaking with brine would be enough, Dr. Fleischman, however, recommends 
for some woods, such as fir and even oak, that they be washed with boiUng lye, then rinsed 
with weak sulphuric acid, afterwards scalded and rinsed with hot and cold water alternately, 
several times. If any wood taste remains, he would wash with a decoction of (juniper) boughs. 
All this may be .well enough, it ought not to be quite necessary in ordinary practice. 

Pilling a vessel with sweet hay, pouring in scalding water, covering up and steaming it, is 
a simple and sometimes effectual means of sweetening wood. This followed by the bnning, 
which is always necessary, in order to fiU the pores, ought to be enough. The scalding of such 
vessels frequently, if not daily, will prevent the too rapid souring of milk. 

The use of soap is a matter of choice. The free and abundant use of water and heat wHl 
make the use of soap generally unnecessary. There is no objection, however to the use of soap, 
occasionally, for tin vessels, provided it be removed completely by thorough riuBing with pure 
water. Alkali, whether in soap or in water, as it is sometimes found, has no place in mUk for 
butter-making, and its use should always be followed by liberal rinsing with pure water. 

Among the methods suggested for washing millr vessels, are the following : The washinx 
of tin vessels first with hot water, and with soap to remove the grease, then rinsing, and then 
scalding with boiling hot water, afterwards wiping with clean, dry towels and placing out of 
doors to air in the sunshine. 

Dr. Lehman recommends first washing with warm water, then scalding vsdth hot water, 
drying in the air, washing again with diluted caustic soda, and, lastly, a thorough rinsing 
with pure cold water. 

If one can keep the vessels clean without so much labor, it is very well ; but when the 
• tricks of the cream suggest something wrong, it may be found good economy to take a little 
^ains to see that the vessels are cleansed by some ^ective process of washing which the above 
may suggest. 

The hard woods suitable for mfik vessels are white wood, hard maple, birch, oaJi ; and the 
soft woods, balsam, spruce, fir, pine. 

For the use of milk vessels with which butter does not come into contact there seems to be 
nothing superior to tin. It is non-absorbent, easily cleaned, light, easily handled, durable, and 
cheap. Being a good conductor of heat, it is excellent material to use for rapid cooling of 
milk. Tin vessels for. nulk should be smooth as possible, that there be no corners for lodging 
■dirt, &c. For this reason, pressed tin is sometimes preferable. The purest tin should be used 
for milk purposes. 

In all this there may be little or nothing new, yet there is reason for devoting space to the 
subject. In one dairy one wiU find a chum that has been in use for years and is yet as sweet as 
ever ; and in the next dairy a chum that in a few seasons' use has come to be so bad that to 
smell it is to turn one sick, to churn butter in it is to spoil the butter.' So long as such a state 
of things exists, there is surely reason for pointing out the very simple and easy but effective 
means of avoiding the evil. 

\ ITATER has many uses in dairying. It is used in feeding stock, in washing vessels and 
Vy utensils, in heating or cooling milk and cream, in washing and pressing butter, and in 
preparing tubs for packing. It may be used both for cooling and for purifying the 
dairy, and for ventilating and purifying milk when set for cream-rising. 

Impure water has no place in dairying. Only pure water should be given to cattle ; only 
pure water should be used for washing butter. AU this is imperative. If the cow drink impure 
water, it goes into the mUk more or less impttre. Butter washed in impure water is 
affected in more than one way. Butter being exteemely sensitive will suffer'by the slightest 
contact with impurity ; and, again, some of the water or its impurities wiU be left in the butter. 

The use of water, as advocated ,in this Manxtal, and practiced by advanced butter-makers 
injFrance, England, and America, is condemned by the Danish system, which imperatively 
demands that no water come into contact with the butter/ It is thought by the Danes that the 
less water, the better will the butter keep ; and so it is preferred to dry-work the butter, or to 
wash it in skim-milk. 

This position may be a right one ; but there is reason to believe that the use of water is not 
necessarily so objectionable, as beheved, and th^, at least generally, such use may be preferred 
to the over-working of butter, and the larger presence of butter-inilk, that characterizes the 
dry-working or milk-washing system. 

It is stated that a sample of Danish butter exhibited at the Centennial Exhibition, which 
ihad shown extraordinary keeping quality, was water-washed butter I This is a noteworthy fact. 

Another noteworthy fact is that the water used in washing this butter had been pueifiep, 
by toiling. 
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The question naturaUy arises whether it is not the impurity iri wafer , rattier than watei' 
itself to which the most objettion may be made. It is possible that Danish ^ater is character- 
ized by some defect that makes it unsuitable for butter. It is certain that m aU countries there 
is more or less water so characterized. Doubtless, then, the important question is not whether 
it is safe to use water m washing butter, but whether or not the water to be used be PURE 

Butter that has been water-washed has shown gocid keeping quality, iio*i«;ly J^^ *,^^^fi,^ 
of Danish butter referred to, but in the practice of thousaMs bf dairies in different countries 
This fact is enough to show that water-washmg in itself is not to be condemned. Ihe fnown 
fact that a great deal of water contains much impurity is enough to account Joi aU tna 
instances of failure that cannot be accounted for by such cauges as defective metnoas. 

In view of all this, it must be urged upon dairymen that the system of water-wasnmg,, 
or brine- washing, butter in granular form, imperatively demands the use ot pure water. 

When the water availaWe is not pure, means should be taken to purify it ; it tnat cannot, 
be done, it may be well to adopt the Danish system either of dry working,, or washing in, 
sweet skim-milk. In the dry-working system, however, it will be even more necessary mam 
in the water-washing system, to churn the cream before it has far advanced in sourmg. 

Whatever may be the comparative merits of the two systems of butter-making, there is no. 
doubt at aU that the success of the water-washing process hinges upon the character of iruf 
Water — whether or not it be pure. . , I 

Sources of Supply of Water. There are two main conditions which influence tbS purity" 
of different waters. 

First. The extent which the water is loaded^ with foreign matter. Water itself is not 
impure, it is merely a holder of impurities. 

Second. The character of that foreign matter. The kindoi impurity has more than the 
quantity to do vsrith the character of water. For instance, of .all impure water, that defiled 
with sewerage seems to be the worst. The addition of only one grain to the gallon of sewerage 
defilement was found, in the cholera epidemic of 1866, in London, to be directly connected; 
with seventy-one per cent of the whole mortality. One grain to a gallon is a small proportion 
of the general impurities in almost any city water ; for at one time the water used in I^ew York; 
city, on Chambers and Read streets, had not less than 125 grains I — so says Dr. Trail. 

The extent to which water wiU be loaded with impurities will depend upon first, that, 
with which it comes into contact. Water coming from the clouds pure will absorb the- 
impurities of the atmosphere. Water percolating through the earth may sometimes be filtered 
and purified by the earth, and it may sometimes become adulterated by absorption of minerals, 
gases, &c., found in its course. Second, upon the swiftness of its motion will water depend,, 
for its purity. 

Other things being equal, running water is the purest ; and the swifter the current the purer 
the water. Standing water soon becomes stagnant water, always to be avoided. Ever give 
the preference to water that is quickest renewed, or in other words, the freshest^ 

Spring Water is perhaps the most common source of supply to the dairyman. The pro-- 
perties of spring water depend upon the nature of the soil. The water of many springs is 
hard, owing to earthy and saline matters, the most common of which are sulphate and 
carbonate of hme. Water intended for washing butter should not be hard from the presence 
of lime or anything that could injure the butter by contact with it. Indeed, hard water is 
always more or less objectionable, whether it be for butter ; or for drinking purposes for 
man or /beast. Stfft water is not always pure, but pure water is always soft. 

Well Water is much depended on for household and dairy purposes and wells are very 
useful, but they are open to grave Objections. 

First. Every well is necessarily a "Draining Pit," and drains a certain area of ground- 
even as a river drains the land along its course. The extent of that drainage depends upon 
various conditions, such as the depth of the well, the lay of the. ground and the nature of the 
soil. Care must be taken to locate the well at a safe distance from privy-pits, barnyards, and 
general slop-waste. The health of the family, as well as the needs of the dairy, demand this 
precaution. 

To Correct the Fault. If dependent upon a deep well, and one too close to the house 
Bomething may be done, perhaps to remedy the evil. The following plan, described in 
Scribner's Monthly, seems to have merit : — 

Construction of a Well. " The well must be so constructed that it cannot act as a drain 
for the neighbouring soil. This can be done either by making the wall above low-water mark 
of some material impervious to water ; or by omitting this part of the wall altogether. Thei 
first can be accomplished by having the wall from a point two or three feet from the bottom 
made of brick, with a coating of hydrauhc cement on its exterior, or of hydrauhc well-tubing, 
with the joinings well protected with cement ; in either case, the earth should be thoroughly 
packed around the wall, and a slight embankment should be made around the orifice to prevent 
the inflow of surface or storm water. 

" In such a well the draining surface is so reduced, and placed at such a distance below the 
ground, that, in the great majority of instances, the introduction of foreign matter becornes 
almost impossible, except in so far as there is a chance that substances wul fall into the weU 
from above. To prevent this the well should be covered when not in use. 

" In most cases, however, it is better to omit the upper part of the wall altogether. After 
the excavation is completed, the wall can be built in the usual manner for a distance of two or. 
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three feet, more or less, as circumatances may demand ; a service pipe can then be placed 
in position, and the well arched over. The remainder of the excavation can then be filled 
with earth, well packed as it is thrown in, and the pipe carried to amy convenient point. It 
win be necessary to place above the arch several layers of stone snccessively smaller, to 
prevent the falling of earth into the space below. 

" The workmen will probably suggest a layer of turf or straw to accomplish this object, but 
the presence of either of these substances will cause the water to be unpleasant for a consider- 
able time, and will prove the cause Of much annoyance. 

" There is a prevalent notion that the well should be ventilated for the purpose of allowing 
noxious gases to escape ; and that water should be exposed to the air. I hardly need state 
that the only noxious gases in a well {i.e., gases which render the water unwholesome) are the 
products of the decomposition of organic matter which has found its way into the well, in 
ways which have been described above, and that water as it flows in its subterranean passage 
is more perfectly aerated than it can be in any other way." 

The second objection to which wells are open is this, that they become Reservoirs of 
Sediment. In many wells there is an accumulation of muddy sediment full of organic matter. 
It may have no other fault, but this will be enough to spoil the butter. 

The writer has in mind a gentleman who, in using water from his well for washing butter, 
allowed the pails to stand a moment for the sediment to settle. No other precaution was 
taken, not even that of straining the water. Yet this was an unusually mtelligent and 
accomplished gentleman, a prominent public man, a progressive agriculturist and an educator. 
The well at the time referred to was very low. 

Prof. Arnold says he once saw a lot of butter spoiled for use, in twenty-four hours, by 
being washed with water from a well which was low, and in the water of which was more or 
less sediment. 

The dryer the time, and the lower the water, the less frequently the water changes and 
the more it is tainted. 

"Where one is dependent upon water under such conditions, either the water should be 
piuified, or it should not be used for washing butter. Straining and boiling the water, 
allowing it to settle and straining it again, wUl do much towards purifying it. To filter the 
water afterwards will be still better. 

The third objection to well water is that it is sometimes Impregnated with Earthy Salts. 
This fault is beheved to be more common with well water than with spring water. Such 
bard water is not suitable for use in washing butter, but it is not so bad as water contaminated 
with putrifying animal and vegetable matters. 

Rain Water is considered to be the purest of all waters. The first rain which falls, after a 
season of dry weather, is more or less impure ; it is loaded with the impurities of the air, and 
with dirt washed from the roofs of houses from which it is collected. After a time of 
continuous rain it falls almost perfectly pm-e. 

In collecting rain water in cisterns, it is necessary to provide against the first rain which 
falls entering the cistern. 

' ' River Water, " says a high American authority, "is an admixture of rain and spring water ; 
it always holds in suspension a greater or less amount of extraneous matter, and ■ in and 
around cities is strongly contaminated with decomposing animal and vegetable matters. Much 
of the rain water of this country (America), as it runs through the sparsely-populated districts, 
is comparatively quite pure and healthful." 

Most of the river water, when it is defective, could be utilized for butter-making purposes, 
by boiling, straining, and allowing it to settle. 

Quoting from the same authority : Lake Water is "generally very impure, being a 
collection of rain, river and spring water, contaminated with putrifying animal and vegetable 
matters. 

Marsh Water is similar to lake water, but stiU more loaded with offensive and putrescent 
organic matters." 

Leaden Pipes. " The purest water will become impregnated with poisonous properties 
when conveyed through some kinds of metallic pipes, particularly lead ones. The air contained 
in very pure water rapidly corrodes lead. Rain water is often impregnated from the lead of 
roofs, gutters, cisterns and pipes. Combinations of lead, iron, and zinc, and other mixed 
metals, as in cases where iron bars are used to support leaden cisterns, etc., often produce a 
galvanic action which dissolves a portion of the lead. 

As a precaution, it is well to let run to waste as much water as the leaden pipes contain to 
their jtmction with the larger iron pipes. With this precaution, and the frequent emptying of 
the leaden pipe through the day, it is not probable that any appreciable injury will be 
experienced from the lead in pipes. A substitute tor leaden pipes should be provided, if 
possible. 

What has been said will emphasize the importance of every dairyman at once making sure 
that he is provided with water as pure as is available in his circumstances. 

How to Determine when water is impure. The appearance of water is no indication of 

gurity. ' ' Sewage water that has had the crude portion of its impurities removed by imperfect 
Itration, is not only clear and sparkliiig, but peculiarly pleasant to the taste, from the gases 
and salts which it contains, but it is nevertheless the source of some of our most fatal diseases." 
Prof. Orton, of Ohio, says of the limestone wells, in thickly-settled areas, as towns and 
vUlages, that the water ■which they furnish is very grateful to those who use it, for it is cool 
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because of the depth from which it comes, and clear because it has been filtered of ail grosser 
impurities ; but despite its clearness and coolness, it may be laden with the germs of the 
deadliest pestilence. 

The first thing to be done is to make an examination at the sources of the water in use. _ 

An examination wUl not prove that the water is pure, but it may prove that the water is 
impure. For instance, the water may be stagnant, or the well may be so close to the barn and 
other out-buUdings that it cannot escape defilement from drainage; or the water may be 
swamp water; or the well may be low, and in scant supply and fuU of sediment; or the 
stones of the well may be covered with a gelatinous matter ; or the spring may be filled 
with decaying organic matter — wood, leaves, &c. In all such cases, one may know that the 
water is not pure for the aR-sufiicient reason that it cannot be otherwise than impure. 

Look first to the surrounding soil. If the soil be porous and absorbent, it wiU drain the 
impurities as it cannot do if it be hard and impervious to water. Look, also, to depth and to 
distance from source of impurity. It is said that a weU wUl drain the surface soil from 
aU. points for a distance four times its depth. Having this in view one should locate 
wells far enough distant from the water-closets and barn-yards to be on the safe side. In 
barn-yards there are constant accumulations which drain (urectly into the soil and are some- 
times carried by streams to a distance, which bear germs of disease for man and beast. 
Have a care to avoid aU risk and chance of such evil. 

AVhere there is no weU-grounded proof of unpvirity, but some doubt as to purity, one 
may avail oneself of some of the possible Simple Tests. There are many tests known to 
science, but there are only a few that are practically available. 

Boiling is a good test to know if the water is impregnated with carbonate of Ume. When 
water is boiled, the carbonate of lime (that was previously held in solution by the carbonic 
acid) is deposited at the bottom ; this is the deposit which Unes tearkettles and boilers when 
hard-water is used. 

Another test of hardness of water is the Action of Soap. In hard water, soap is curdled 
and decomposed ; in soft water it mixes readily and forms a suds. 

The Glass- Vessel Test has been recommended, but has never been used by the writer. 
FUl a clear white glass bottle and place in it a few grains of lump sugar. Cork it well and 
place in the sunlight. After eight or ten days, should the water become turbid, or an odor 
be perceptible, it is proof of contamination. If not so contaminated the water will remain clear. 

How to Purify Water. Chemical agents are sometimes made use of to free water from 
particular ingredients. Generally, however, they do not render the water purer for use. For 
instance, alum will cleanse muddy water, but that is all it will do ; it does nothing to add to 
the wholesOmeness of the water, and it renders it even harder than before. Alkaline carbonates 
will soften water, as soda and potash do when used for washing purposes ; but the water is no 
purer for drinking. 

Boiling is one or the best means of purifying water. The heat- " destroys the vitality 
of any animal or vegetable life it may contain, expels air or carbonic acid, and causes the 
precipitation of carbonate of lime. " Boiling is so simple and effective a process that it ought to 
be more generally practiced by the many dairymen who are using water that needs to be 
purified. 

Filtration comes next to boiling, and would be advantageous sometimes as an additional 
precaution. To filter water well is to " remove aU insects, living things and impurities, but 
not to deprive water of the substances it holds in solution." 

It is claimed, however, for one filter, that it will purify foul water from organic impur- 
ities held in solution, as weU as from suspended solids. Whether or not it wiU do this, it is a 
good filter, and deserving a trial by any who needs one. Here is a description of it : 

Filter: "Take any suitable vessel with a perforated false bottom, and cover it with a 
layer of animal charcoal ; on the top of that spread a layer of iron filings, borings or tumings> 
the finer the better, mised with charcoal dust ; on the top of the filings place a layer of fine 
clean siUceous sand, and you wUl have a perfect filter. Before placing the iron filings in the 
filter they must be weU washed in a hot solution of soda or potash, to remove oil and other 
impurities, and then be rinsed with clean water ; the filings should be mixed with an equal 
measure of fine charcoal. The deeper the bed of iron filings, the quicker they will act. 

"AUow the foul water to filter slowly through the above filter, and you will produce a 
remarkably pure drinking water. The more .fom the water, the more slowly it should be 
allowed to filter." 

THE ICE-HOUSE. Ice in any dairy is a great convenience. Whether or not it wiU pay 
to provide it wDl depend upon the cost and labor involved, and the advantage found in 
its use. In most ice countries, the cost of storing ice is only a little expenditure of 
labor, and so light that it is an exceedingly profitable investment. 

Ice is of great advanthge in milk-setting. Where one has an abundance of very cold 
water, the advantages of ice, for creaming miik, possibly may not always compensate for the 
labor ; but in an ordinary case there is gain in its use, if only during the hot season. 

But it is in the granular process of churning that the use of ice is generally 6t greatest 

advantage. Here ice is invaluable, and the dairyman should have the few pounds necessary 

for chuming-day — even if he were obliged to purchase it of a dealer or of a neighbor. 

There are, mainly, two Conditions of Ice Preservation : First, a Low Temperature : 

For protection against heat, dependence must be placed, mainly, upon the construction of 

walls and roof. The best material of isolation is wood, saw-dust, cut-straw, anything that is 
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porous, and a slow conductor of heat. The more porous tne wood the better — such as hemlock, 
spmoe, pine, &c. Dead-air spaces serve a like purpose. Suggestions of possible means of 
accomplishing this wiU be found in descriptions of dairy buildings, on previous pages, and of 
ice-houses farther on. 

The Second condition is Dryness. It may seem a strange fact, but it is true that this 
condition is even more important than the first-mentioned. Air is not nearly so good a 
conductor of heat as is vrater. Even a child knows how quickly the hands wiU get cold when 
they are wet or even damp. The difference there may be in the amount of moisture in 
dififerent atmospheres is comparatively slight, but one atmosphere may be so much dryer than 
another that several degrees more of actual cold wUl not be felt. If a melting cake of ice be 
allowed to stand in the water which drips from it, it wiU melt much faster than if it be 
surrounded by the air. 

To secure against loss from this influence of dampness, the ice should be so placed that the 
drippings be carried oflE and away, so that the material standing between it and the surrounding 
atmosphere, be as dry as possible. 

The Bottom of Ice-House is important. The floor of ice-pile should slope to the centre, for 
the double need of carrying off the water, and throwing the weight of the ice towards the 
middle — ^that; it may not press hard against the walls of ice-house. Let no less care be taken 
to afford quick and thorough drainage of the water that melts from the iae, than in protecting 
the upper walls against heat. A tight and sloping floor is essential, with a channel for carrying 
off the water, and such may be built in various ways. 

Ventilation. It is usual to ventUate the ice-house near the roof, for the purpose of carrying 
off moisture. The writer has met with one ice-house, however, that was purposely left 
vTithout ventilation, upon the claim that, with good drainage, there was more loss than gain by 
ventilation. The ice-house referred to was one designed for himself by an sirchitect — a very 
intelligent gentleman of an inventive mind, re^jling m Prince Edward Island. 

Size. An allowance must be made for waste. The smaller the quantity, the more 
allowance in proportion to the whole quantity. For instance, a four-feet cube of ice would be 
likely to melt before any or much of it would be needed. A ten-feet cube would be only 
partly lost. It would not be economy to build an ice-house less than 10 to 15 feet ground 
surface, and 8 to 10 feet high, and as much larger as thought desirable. Build too large rather 
than too small. A building 13 feet square and 8 to 10 feet high will give a supply of ice for 
churning and household purposes, for small dairy farms. 

A cubic foot of ice, well packed, with the interstices filled vsdth broken ice, weighs about 
45 pounds. The number of tons of ice contained in an ice-house may be determined approxi- 
mately by the following Rule : Multiply length, width and height of ice-pile to obtain cubic 
feet, and divide the number of cubic feet by 45. For instance, an ice-pile 10 feet square and 
high would contain (10 x 10 x 10) 1,000 cubic feet, which would contain about (l,000-s-45) 33 tons. 

Division into compartments. There is a manifest advantage in dividing large-sized ice- 
houses into sections. The ice may be removed from one section at a time, and thus prevent 
waste of ice. The building may be somewhat long and narrow, and divided across. Make the 
division w^aU double, and fill it with the material used in outer walls. 

Cheap Ice-Houses. An ice-house made otpoles is thus described : " The poles are buUt up 
into a pen of the desired size, being notched where they rest upon one another, to prevent 
their rolling and to lessen the cracks. The gables are left open and the roof projects three feet 
at each end. The roof is of clapboards, naUed to pole rafters and to cross-pieces." 

A layer one foot thick of old rails, closely laid, was put on the bottom for a fioor, and also 
to provide drainage." Saw-dust was used to flU in and cover the ice. 

Another : Set posts in the ground about four feet apart, and board up on outside, and put 
on a cheap board roof. Excavate the earth about six inches deep ; and nU in one foot deep of 
sawdust, to rise about six inches higher than the surface earth. Pack the ice in solidly, leaving 
a space of not less than eighteen inches all around, which spa<;e fill in with saw-dust. Cover 
the ice with about two feet of saw-dust. One plan is to leave the space above the saw-dust 
•open for circulation of air. A better plan is to put in a roof floor and fill with some di'y non- 
heat-conductor, such as saw-dust, tan-bark, straw, &c. 

An Ice-pile in Shed. The writer has seen a summer's supply of ice stored in ashed at a cost 
of barely more than the hauling and packing. A foundation is laid for drainage. This may 
be of rails, stones or saw-dust. Set posts about one foot from the ice and board up. The walls 
of the shed may serve for two and sometimes three sides of the pile. Fill the space with saw- 
dust ; or with straw, cut fine and packed hard. Cover the top of ice nearly or quite two feet 
deep. See that not only the ice is covered in on aU sides, but that the foundation — rails or 
stones — are also protected from air by a hard packing of saw-dust or straw. 

An Ice Stack. " Those whose ice-houses are so limited that they fear the supply stored in 
fiioin may not last through the hot season, may readily supplement them by means of an ice- 
stack. To make this, first set a stout pole in the groi&d, and then lay down poles, timbers or 
rails, for a foundation, upon which place an abundance of straw. Stack the ice closely around 
the central pole as compactly as possible, and as high and as broad as may seem desirable. 
■Cover the ice-stack with straw to a sufficient thickness to prevent melting, finishing off with 
long straw, or it may be with corn-stalks. The early demands for ice may be met by drawing 
upon the stack, by taking what may be required from the top, and closing it carefully after 



74 



SCIENTIFIC DAIRY PRACTICE. 



each opening. If the ice-stack be built within the shade of a tree or building, and well cared 
for, the main ice-house need not be opened until the season is weR advanced." 

An Ice-Pen. On a well-drained convenient spot, make a fence of rails, or poles, and pact 
the ice witMn it. Raise fence about one foot, and then make a bottom for the ice by a layer- 
of rails, or a bed of saw-dust or straw. 

Lay up the blocks of ice in the usual manner, and build up the fence as fast as the ice-pile 
rises. Leave a space of at least one foot between ice and fence, which' space fill with the 
material at hand for the purpose. Cover the pile with about two feet of straw well trodden, or 
nearly that depth of saw-dust. Make a cheap roof with slabs or old boards. 

Ice may be stored, also, in the barn. After the hay or grain has been removed from one 
of the bays, it may be used without hindrance. 

Tools for Ice-Harvesting. For cutting ice, one may use a common- cross-cut saw, with a 
handle on one end and the other end clear. 

For taking the ice-blocks out of the water, a ladder is convenient. It should be about 13 
feet long, and be provided, near one end, with an iron prong, about 6 inches long, on each side- 
rail, inclined slightly inwards. 

The prong end of the ladder, prongs upward, is pushed under the blocks and they are then. 
drawn out of the water on the ice-field. 

Manufacturing Ice-Blocks. Where pure ice caimot be had within a reasonable distance,, 
one may make ice by freezing the well water into blocks. Make- snoiu-boxes, hard-packed, of 
any convenient size. Put in a httle water at first, and when it freezes a solid bottom, add 
more water tiU full. The snow may be removed and the ice-block dra-vm to ice-house. Take 
advantage of the coldest weather, and for convenience use open spouts to carry water from, 
pump to snow-boxes. Or a large snow-basin may be made, say 15 to 18 inches deep, the 
bottom • and sides made tight by water when freezing. Pump the basin, full of water, and 
when hard frozen, saw into blocks the ice-bed thus formed. 

The Cooperative Plan is to be recommended to any group of farmers,. who, ha-ving good' 
cellars or cold water for milk-setting, require ice only for churning day, and for general 
household purposes. The cost to each dairy would be so little that it would hardly be felt 
at all. 

Breaking Ice. Where ice is used; and: in small! 
pieces, it wUl be convenient to have something with 
which to break it up. The engra-ving illustrates a box 
with an iron grating, and a door in the end for remo-ving- 
the broken ice. In the engra-ving a board is removed at 
the bottom to show the broken ice iaside.. The ice is bro- 
ken with a large iron hammer. 

Ice-Savers. It is sometimes necessary to keep ice- 
over a day or two, after removal from ice-house. A. 
cheap ice-box may be made with double sides and packed 
with saw-dust between. One two feet long and deep, and 
twenty inches wide wiQ hold a block of iee, and leaver 
^^, space on top for cold storage. Two or more slats should. 
'■^^ be laid on bottom, to raise the ice above them.eltings.. 
f^Bualler pieces may be kept from quick melting by hanging them in a cool place in a. 
ijftjie.l^oth or bag. 

- A Convenient Apron. An illustration on. 

i a previous page, under the head of " Packing,"' 

1 (p. 37), shows a Dairy- Apron that -wifl' be con- 

I venient for general dairy work. The pattern. 

1 of that apron is here given. The same pattern i 

IwiQ serve also for a milking apron. The- 

I pattern shows one-half the apron. For a Milk- 

j ing-Apron (or stable apron), the front is. 

/ divided across the middle, say near the dotted. 

/ hnfes. For the lower part a wider piece of 

/ cloth may be used, which may be gathered! 

' ' into folds. This will give it a larger skirt, so 

that it -wUl cover the knees while the milking- 

pail is held between them. For a Dairy-Apron 

the front is made in a single piece. Two 

buttons are sewed on the front of the apron, 

to which a clean towel may be fastened, for 

use in wiping the hands — a frequent necessity 

in doing dairy work (See Illustration, p. 37).. 

The strings for tying the apron are atttached, 

one at each point at the back (a). In tying, 

PiTTFRN FOE Dairy AN x> Milking Aprons, cross the strings at the back, bring them to 

, J XX, „ n^ +v,m ">. If preferred, th^y may be made of sufficient length to reach 

the front and t^ei e tie thei^ ^ ^^ ^^ j„^,.„<^_ 

agam arouna tne P^^^"""' „'" ,, ig gtyle of apron is the complete manner in which it protects the 
''^'^^d Mms'^'orthe person, asd thg ease with which it is put on and off. There are no 
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buttons to be buttoned. It cap be nv^'*^® ^^ ^^ ^*""' °'' *^° ^^ almost anyboiiy that can use a, 
needle ; and will cost for matMial from °^^ ^^ *" ^^ cents, for cheap calico or heavy cotton. 
If the dairyman will so to the troubu'' °* having one of these aprons made, for him, it will 
'^ ' -ti-le of use He ™^y ■'''^^'^ i* ■''^h*n mwing, or ivhen carding the, 



coon become a favorite artic .- 
cows, or at other stable work. 



On SBBcial dtj^^ when the fawner has on his. liojiday clothes, 
*iil fnr it.'-a,'°^^ prevent flpailing his clpthes, should he, 



such an apron would be especiallvuse*'il for it ^- - w.:,* - ii, j- , ^i, 

happen not to make a oomniofr^v, j, -Irpss li." ^"3" °^^' "T ^ «^ ^^^ ordmary clothes, 

of stahlfi w^rl/r™„.?„*'?'^P^ete change of .^re^^./h. • for wear 4w»we:hoU the rfav. a,t rrmera.I 



of stable workers will b^Zved ZIf 1° t„„,'- cleanei ' for wear ikm^howt the day, at general 

worV s.„^ o^^eciaUy for cajryLgZlk into^\ 

1^^°?1®1^? *?^ farmer, as a practical a "-^ni, by the makers of lancy brands of 



work and especi^y for"ca^^i ^V Ir.'^^^I'i.'^'toy. I* » one of those, sjflciple expedients. 
, -which may be adopted by the SfiW a J^ f- ' , ^^ 0^'^'^ me^is of seoura,n^, m a measure^ 



a^I^^result to that attained, at tCezpense of greater ,, 

The anroTia j.q,.o ,i„ -t, i , "'Of ''^ith the few to whose notice, 

they havXeen brnno.^^ A •''?T® ah-eady found much fa , -wpecially adapted to his shop-. 

Wk, and rA^iSri fL ^.^^ighbonng wood-turner found it , -leoial need of the farmer, 

dairymfl^ V^^T, ■: P?t*ern. They were devised for the s, -there will find as much 

-~r^i -f' ^7 the writer, whose only wish regarding them is that ^ 

^saagfactionm their use as ha? be himself, ^ ^ >f large size, easily. 

Foot- Wear for stables. Another convenience is an old pair of rubbers, c *erlaff the dairy, 
put on and off, to put on when milking in the stable, and to pull off when en. ~ving of one'S; 
or the house. If it were only for the sake of cleanliness of one's person and the su troBWe^ in, 
clothes, it would be quite enough to warrant the little cost, and the almost as little -i, s&^ a^ 
the wearing, of a muklng suit which needs to include only an apron, a pair of rubbei,. "i-^to, 
suitable hat. This light precaution would be an easy way of helping— so far as it goe. -veh 
transform a common cowieeper into a gilt-edge butter-maker. By some such easy means \ ' 
may attain to the same results that have been attained in some cases at a much greater cost in 
painstaking. It is said that the mistresses of dairies in Normandy often turn away their 
maids for not having changed their shoes before entering the dairy. This has the look of over- 
scrupulousness ; but it seems to pay. After the fastidious Pans market has absorbed the 
choicest portion, the balance, or second quality, according to Long, is placed on the English 
market to seU at a high price as superior butter, because it is labelled ■' Normandy." 

The description of a Lactometer will be found on page 13 of this Manual. A suggestion 
is there made of a use of this instrument in experimental work that is possible by any intelli- 
gent dairyman, with Uttle practice. 

Along with a Lactometer is required one or more Lactometer Tubes. 

It will be convenient to have these as small as they can be and yet serve 

the intended purpose. Such tubes, of glass, may be purchased with the 

lactometer, or they may be made with tin at any tinshop, at a cost of a few 

J cents each. A convenient size is ten inches high by one inch in diameter. 

I These tubes should be provided with a small Tip for pouring out the milk 

I without spilling it. To bring samples of milk to proper temperature, the 

g lactometer dishes may be set in a vessel of water, cold or warm, as may be 

required. 

In connection with the lactometer and thermometer a convenience will 
be found in sundry Small Dishes of wood, for holding the instruments when 
one is done using them ; and of tin, for holding the instruments in water 
when they are in use. The wooden dishes are perforated in the bottom, for 
draining off the water. Preference is given to wood in this case only because it is softer than 
metal, and not so liable to break the delicate glass instruments by the shock of placing them 
therein. 

For holding these various dishes, and others of similar character, like cream tubes, wooden 
-stands will be found very convenient. These are simply small blocks of wood, in which ara 
bored holes of the right size to hold the different vessels. 

1. Wooden dish, for holding lactometer when 
done using it. 

3. Wooden dish, for holding thermometer 
when done using it. 

3. Tin dish, for holding lactometer f filled 
with water and containing the lactometer). 

4. Tin dish, for holding thermometer (flUed 
with water and containing thermometer). 

5; Wooden stands, for holding tubes, &c. 

The object of such conveniences will be 
manifest upon their use. It is necessary that 
these much-used instruments be kept always clean. They are easily broken, either in washing 
or wiping them, or in setting them down. The easiest way to care for them is to have water- 
dishes in which to set them while using them. When lifted out of these water-dishes, they 
are already rinsed ; and they may be used again, or set in the wooden dishes to drain and 
there remain. 

The cost of these tin dishes ought to be not more than five cents each. For wooden dishes 
the cheap cylindrical turned boxes in which lactometers are usually packed, will serve for two 
such dishes. They may be easily made, too, by boring a hole in a piece of block, turned the 
right size and round. Anyone has skill enough to make the stands, by boring a few holes in, 
small blocks of wood. 
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A Creamometer is one or more small glass tubes graduated to show the 

Eercentage of cream. The graduation is from the top of the mUk downwards, 
eginning conveniently at least half an inch from the top. The tube is filled with 
mflk to the top line of graduated scale— marked by a cipher (0). The mlUi is 
allowed to stand a sufficient length of time for cream to rise— say 24 hours, and 
at a temperature of 60°, or lower. The percentage of cream may now be read ; it 
being iadicated by the figure at the line of separation between the cream and 
milk. The graduation is not continued from top to bottom, twenty to twenty-five 
per cent, being amply sufficient for general purposes. 

The creamometer, for some purposes, is a useful instrument, but its use is extremely 
limited. The instrument is very defective, from the fact that the appearance, or showing, of 
cream is no true indication of the richness of the mUk. The relation between the bulk of 
cream and richness is affected by many causes : such as the character of the milk — variations 
due to different cows, or herds, or feeding; the conditions under which the milk is set ; the 
length of time setting ; and so forth. From the reading of the creamometer, only an 
approximation of the actual value of the cream can be made. 

Keeping in mind its defective character, the instrument maybe used in various ways. 
Where sSssmute values are not sought, it may be used for purposes of comparison. In such 
case, some of the causes of variation may be avoided, as when setting the milk under 
exactly Uke conditions. It is useful in factories where the milk is received on the basis of bulk 
and not actual value. It gives an approximate showing of value, and its frequent use will 
provide a cream, standard for each herd ; variations from which may lead to suspicion of fraud 
on the part of the patron. It could not prove such fraud, but would corroborate other proof 
to which suspicion might lead. The creamometer would be useful to the farmer, too, in 
testing his cows, where he could not employ more exact methods. 

The Delaiteuse is a new invention for draining butter oi any excess of liquid — butter-milk, 
water or brine. Like the machine cream-separator, already described. It is worked oa the 
centrifugal principle, and generally, if not always, by power. It has not, Uke the centrifugal 
cream-separator, been largely introduced in this country ; and it is likely that there wUl be a 
compar^ively limited demand for it. 

The mode of Operation is as follows : Granular butter is placed in a canvas bag, which bag 
is fitted into its place in a metal cylinder, perforated with holes, like an ordinary coland.er, or 
eeive. This cylinder is now made to revolve rapidly, by which means the contents are subjected 
to centrifugal force. The result is that any liquid or excess moisture in the butter (being heavier 
than the butter itself) is drawn off to the circumference. It is then forced through the mesh of 
the canvas bag and the holes of the cylinder, and falls into the drum or case in which the 
cylinder revolves, and is carried off through a pipe below. 

This operation leaves the butter in a dry condition, that is, freed from excess of liquid, or 
liquid that is not combined with the sohd fat of the butter — and ready to be salted, and packed. 
Doubtless the butter may be freed of buttermilk, or water, more perfectly by the delaiteuse 
than by any other known method. 

The Conditions involved in the operation are : First, that the butter be in a granular 
form, and second, that the temperature be low, or not higher than 55°. These conditions are 
equally essential in the system of churning (and washing) advocated in this Maitual. The 
temperature in the latter case, at least, does not absolutely require to be so low as 55", for 
draining or washing granular butter, but the work will be better done at that temperature 
than at a higher one. It is Ukely that the centrifugal process wiQ be the most effective of the 
two, under like conditions ; but it is certain that the ordinary process, carried out under 
favorable conditions, leaves little to be desired. It is not absolutely required that the butter 
be churned at the low temperature necessary to delait it. As in the granular process of 
draining, the butter may be chilled during and after the churning process ; by adding either 
very cold skim-milk or water. 

The delaiteuse doubtless would be an advantage in factories, and possibly in very large 
private dairies. Its use would make possible the carrying out effectively of the Danish process 
of dry-working of butter. This process has much in its favor, and would be recommended 
where the delaiteuse is used, with less hesitation than it could be recommended for the average 
farm dairy. 

It is said that the butter comes from tjus machine "compact and dry, and free from 
cavities." If this means that it is in a sohd lump, it is an objection on the score of salting ; 
which objection could be [removed only by. delaiting with brine and thus leaving the butter 
salted, n it means, as it probably does, that the granules are compact and dry, the butter 
being still in the granular form, nothing better could be desired. The writer has had the 
opportunity of examining this instrument, but not of seeing it in operation. 

The speed of the "Delaiteuse," or, as it may be called, the Butter-Drainer, is only about 
twelve hundred, while that of the " Centrifuge," or Cream-Separator, is from two to seven 
thousand revolutions per minute ! The time required to drain each lot of butter, say 30 
pounds, is about four minutes. The machine, therefore, wiU drain about 350 pounds per hour. 
The cost of the delateuse is probably about one hundred and fifty dollars. 

Steam- Power for small dairy. At Cornell University is used a small upright boiler and 
engine of one-third horse-power, requiring 15 pounds of coal daily. It does the churning, and 
it furnishes steam for heating water and scalding utensils ; it also keeps the room at the 
required temperature, da,j or night, although the outside temperature continues several days 
below zero. Such an engine would be useful in winter dairying. What is wanted for private 
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dairy piirposes is a light, simple and cheap motor that requires little fuel ; and one that can be 
run by_ unskilled labor, without risk of explosion or like disaster. Steam-power, while a 
convenience in a large-sized dairy, is not an essential to the ordinary dairy of the farm. 

A Cream-Temperer, or a tin vessel which may be filled with warm or cold water, and stir- 
red around in the cream to warm or cool the cream. When warm water is used it may be 
of a temperature from about 105° to 120°. 

Note. — Should one require any article outside of what is common property, application 
may be made to some reliable dealer in dairy goods for descriptive circulars. First-class 
dealers will usually be glad to forward, on apphcation, illustrated Catalogues of SuppUes, from 
which one may select what is required. 

The exclusion by the writer of all proprietary goods is an action that, doubtless, wUl meet 
with the warm approval of every reader who desires to consult these pages with confidence. 

Experiments : It will be well, sometimes, for every dairyman to determine for himself, by 
experiments made in his ordinary course of work, which of different processes gives the best 
returns. There has been so much theorizing ip dairy science, and it is so difficult, at the 
present stage of the question, to know all the influences to which mUk is subject, that the 
writerhas in some cases, thought it better to lay down principles to guide the operator, and 
help him to foUow out plans of his own, rather than give him absolute rules to be closely 
foUowed. 

Experimental work will be more satisfactory if done in duplicate ; especially when dealing 
with small quantities. Always label the different vessels, and make an immediate record ; for 
in such work it wiU not do to trust to memory. It is a great convenience to have each vessel 
numbered ; and then the facts may be set in a Record Book, against the number of the vessel 
rather than noted on a label upon the vessel itself. 

Devonshire or Clotted Cream. Everybody has heard of clotted cream, and nearly every- 
body has had the good fortune to taste it. It is made by merely scalding the milk. 

Says Mr. Long, " In clotting cream we have adopted two systems, setting the milk to 
scald, as it cotnes from the cow, and setting at the end of 34 hours, and we cannot say that we 
found much difference. In some cases the pans stood in hot water : in others, directly over 
the hot plate." 

The experience of the writer goes to show that the largest quantity of cream will follow 
the practice of scalding the milk not when fresh, but after 24 hours. It will not do, however, 
to heat the mfik after it has become far advanced towards sourness, for the heating will hasten 
acidity, and perhaps cause curds and whey. 

Says Mr. Long again, " If the milk should happen to boil, a little cold water should be 
immediately poured in to check it, and the pan lifted off the fire. In this case the butter will 
not be so good ; it wUl be without flavor and rough to the tongue, and it need scarcely be 
added that it should not be mixed with perfect butter." This difficulty would doubtless be 
avoided, in some measure, if the mUk were surrounded by water instead of heated on a plate 
directly over the Are. 

The principal advantage in scalding milk, according to Mr. Long, is that " when, from 
any unknown cause, the cream has made a practice of taking a long time to change into butter, 
the annoyance may in future be prevented by this plan." 

Mr. Long says the cream will be clotted when the mUk has been heated up to 160° or 170°. 
Where sufficient advantages from heating can be obtained by a temperature of only 140" to 
145', the writer would strongly urge not heating any higher, having in view quality of butter. 

This Devonshire system, as practiced, however, harmy comes within the range of every-day 
scientific practice. On this point the following quotation from Mark Lane Express will 
suffice : — 

" We find the Devonshire system of scalding the milk strongly advocated by the lecturer 
(Prof. Tanner), but whatever other merits that system may possess, it has not the important 
one of producing butter pure and free from any admixture of caseine. We do not find the 
finest butters, either English, French or Danish, made on such a system, and we do not 
consider it worthy of general imitation." 

Churning Whole Milk. Where the practice is followed of churning the mUk instead of 
the cream, a larger chum will be required. This is not a practice, however, likely to be much 
in favor hereafter. 

The defects of the practice are : Labor in churning ; sour butter-milk as a substitute for 
the more valuable sweet skim-milk ; and, perhaps, an inferior quality of butter. The advan- 
tage claimed is an increased quantity of butter ; but where there is greater weight of butter in 
churning whole milk, it is doubtless due to the fact that the butter is more loaded with caseine. 
In such case, quantity is secured at the expense of quality. 

The claims of this process upon the consideration of the advanced dairyman were never 
very strong ; and in these days of improved means of obtaining and handling cream, and 
better appreciation of value of skim milk, such claims are growing weaker than ever. In some 
special cases, where butter-milk in quantity is an object, the churning of whole Tnilk may be 
an advantage ; in ordinary dairy practice the question has ceased to have practical importance. 

COOPERATIVE DAIRYING. Primitive dairying was in the nature of things confined 
to individuals, or famiUes. The factory system is the combination of individuS interests, 
in some form, having in view the advantages of manufacturing on a larger scale ijhan 
that carried on in a single family. 

The Factory System is a natural outgrowth. It had its beginning in certain advantages 
which it possessed over the old system. It has grown to large proportions by virtue of a 



78 SciSiSlfiFlC DAIRY PRACTICE. 

Cjrai merit in meetiiig at least sdmB Of the demands of progress. That this growth has been 
ted is owing to the fact that notwithstanding its merits it has still some imperfections. 

The first attempt in the factory system as it exists in America was the building of a factory 
for the manufacture pf curd into cheese; the milk being coagulated at the farms. This 
factory was built ini 1844^ in Connecticut, by Lewis M, Norton. This form of the factory 
system had not the elements of permanency and growth. 

The second progre'sfeite step was the establishment of a cheese factory, where the mdk 
itself, as received fioni different farms, was manufactured into cheese. This may be con- 
sidered the beginning of the present cheese-factory system, Jesse Williams was the originator, 
in Eome, N.Y., and so rec&dt as 1851; 

While this might have been a natural development of the system, it appears actually to 
have been an independent progression,- and in a measure accidental- We are told by Prof. 
Arnold that the products of Mr. Williams' dairy would sell for a higher price than those of his 
son, Uving near by him. To' sebure for his son the same price he received for his own, he took 
his son's milk in with his own,' the cost of mairafacture being divided, and the product being 
shared, according to the quantity of milk furnished. The advantage in this was mutual and 
to one of the parties double. It reduced the cost to both parties of manufacturing and brought 
to one party— the son — a higher price for his cheese. This result led other neighbors to join 
the combination, and thus the system was successfully established. 

The advantages of the cooperative System' in cheese-making naturally led %o> its application 
to butter-mating. It was naturally supposed that the factory system would do for butter what 
it had done for cheese, and many dairy econoiiiists looked forward tothe time when the butter 
dairy would give way to the new order of things,' even as the cheese' dairy had done. 

This expectation was founded upon a' somewhat superficial analysis of the conditions. 
Two points are enough to give to show a fallacy iii the reasoning : Fvrst. The factory system' 
was not equally well adapted to both branches. Though butter and cheese were both made 
from mOk, the processes are entirely different. , As a matter of fact, the factory was better 
adapted for cheese-making than for butter-making, and the private dairy the I'everse. Thus- 
it was that when one was taken and lihe other left, it was butter which was left. Second. 
When one branch was removed from the private dairy, there stUl remained another branch. 
Eemove the second branch and there would be nothing left. To show that butter would follow 
cheese involved proof that the private dairy would cease practically to exist. No attempt has 
been made to offer such proof. In giving evidence before a Committee of the Dominion Parlia- 
ment, the writer showed that of all the bUtter and cheese made in the United States, in factory 
or farm, about seventy-flve per cent was made intheprivate dairies! 

While this is true, however, it does ndt shoiv that there has not been, and Will' not yet be, 
great progress in the direction of manufacturing butter, as cheese is generally manufactured, 
on the cooperative plan. 

The first effort in this direction was the; establishment of the Butter Facl'dty proper, of 
what is sometimes called the Creamery. This was carried on' under the system of taking 
the milk to the factory, to be there set and skimmed, and the cream to be churned intO'butter. 
The skim-mUk was sometimes returned, and sometimes made up into skim' cheese; This 
system met with limited success. 

What is known as the Cream-Gathering (or Pairlamb) Systiem was- the Outcome Of an 
attempt to secure for butter-making the advantages of cooperation, ■rt'ithout the defects found 
in the early butter-factory system. The advantages were economy of labor,- uniformity of- 
product, good marketable quahty, and more system in marketing. The disakdvantages or 
defects were, on the one hand, the cartage of skiUi-milk, on the Other hand, its loss, and the 
injustice to patrons due to inequality of milk values. 

The advantages all seem to have been secured ; and, with the one exception of Variation in 
values, the objectionable features have been avoided. When this system was established, it 
was popularly believed that while milk varied in value, cream was so uniforni'that it could 
be estimated by cubic measurement without any injustice^ to patrons. The working of the 
cream-gathering system has taught that there is no less variation in cream- values than in- mUk- 
values. 

One important defect, therefore, continued to characterize the new butter-factory system ; 
but it really was a defect only similar to what the cheese-factory had prospered iu spite of — 
or the variation in cream- value. 

When it became apparent, however, an attempt was made to overcome this great 
objection to the cream-gathering system ; and with some measure of success. A system has 
been introduced of testing the cream of each patron and paying according to actual value. 

Doubtless the time is not far distant when the cooperative system in aU bra'nches of 
dairying, in both cheese and butter-making, wiU be characterized by a successful system of 
testing values and paying according to value. 

The Plans of Association are mainly as follows : First, the plan of Patrons' Assbciatioh. 
It is the practice in cheese-making for farmers to form a combination among themselves. 
They form a stock company, erect a factory, hire the maker, furnish milk or creain, sell the 
product, and divide the proceeds according to weight of milk, or weight (or estimated value) ■ 
of cream, as the case may be. 

Another plan is that of Individual Proprietorship. In this case, some enterprising person ' 
or firm erect a factory and buy the milk or cream, and take the chances and risks. This plan 
is more usually adopted in butter-making than in cheese-making. 

Sometimes the proprietor of the factory manufactures the milk or cream- -into cheese- or' 
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"butter at a certain price per pound, iltiis usual for the maker to supervise the marketing of 
the product. • 

One phase of the latter plan is what Is <!alled the Combination System. A chain of 
factories are included under one proprietorship, even to the sale of the product for the patron, 
who pays a stated price per pound for the manufacture, and realizes vehatever the product 
brings m the market. This system' is seen in its highest and most successful development in 
the combination business, moat successful from all pouits of view, controlled by Mr. D. M. 
McPherson, known.as the' Cheese-King Of Eastern Ontario. 

The main forms of cooperative dairying, at present, are: the Cheese Factory, for 
making cheese only ; the Butter Factory, for making butter from milk ; the Creamery, for 
making butter from cream (which has been gathered from the surrounding farms) ; the 
Centrifugal Factory, or the creaming of the milk in the factory by the centrifugal 
imachine; and the SkiMtCheese Factory, where partial or complete creaming for butter is 
adopted, and 'the skim-milk is manufactured into skim cheese. 

In establishing a factory for butter or cheese, one should be satisfied with nothing but 
■what is best adapted for the ipurpose. The rules for an ordinary dairy apply here. To 
what has been said may be emphasized the grand and absolute essential in a cheese factory of 
a curing room in whichithe temperature may be kept under perfect control. 

For a Cheese-iFactory Outfit, for say 400 cows, here follows a fair list of the articles 
Tequired : — 

One each of the f dllowing : 3-horse-power Boiler, with fittings; 60-gallon Weigh-can ; Tin 
'Conductor ; 600-pounds Scales for Milk ; Curd-knife of 13 blades, 30 inches long ; Curd-knife, 
with horizontal blades, 6 x 30 inches ; Hoisting Crane, Syphon and Large Strainer ; Water 
Pail, extra heavy ; Curd Pail ; Curd Scoop ; Dipper ; One Set Milk-Testing Instruments — 
Comprising 3 Graduated Jars, 1 Lactometer, 13 Cream Tubes ; Set Castors for Curd Sink ; 
^Factory Account Book, with Slate. 

Also, StencU Plates, 1 each for Name of Factory, and for Dating Cheese ; Two 600-gaIlon 
"Vats, with inside Steam Pipes ; Steam-Pipe Connection and Fittings ; 16 Cheese-Hoops, best 
galvanized iron, 15-inch, with Followers ; 16 Cheese-Press Screws ; Press Frames ; Curd 
Drainers ; 3 Stone Eennet Jars ; 3 Thermometers. The foregoing, or substitutes therefor, are 
essential. 

There are some other apparatus which, if not absolutely essential, are much needed, 
and should form a part of every cheese-factory outfit : One Curd Mill ; 1 curd rake ; one 140- 
pounds Scales, for Weighing Cheese ; Floor Funnel .; Wrench; Cheese Tryer ; Tinned Cheese- 
Xnif e, also Bandagers. 

The cost of foregoing would be about $500. 

For Creamery Outfits (on the Cream-Gathering plan for from 800 to 500 cows) : — Engine 
;and shafting ; two Cream Vats ; three Cream Pails ; Churn (Revolving Box) ; one Butter 
Worker ; Weighing Scales (large) ; Salt Scales (small). The foregoing will cost nearly $600. 
In the cost of a building, there is, of course, wide margin. 

The cans for setting the milk may be furnished free to the f arm.ers, or the latter may be 
Tequired to pay for them. They wiU require all to be of one pattern, and guaged for measure- 
ment of cream. These cans are not included in above estimate. 

A test churn, if a:equired, wiU add perhaps nearly $50 to the total cost of outfit. 

On the Centrifugal plan, the cost isestimated, according to Ontario Experimental Farm 
Report, ai; nearly $1,300 the difference being mainly in cost of Centrifugal Machines, which, 
according to same authority, is said to be $500, 

In the choice of some cooperative system for any mew district of counti'y, the reader Ls 
ladvised, vrhen possible, to visit the nearest factory, or factories, to observe fqr himself the 
practical working of any particular system which is best suited to his locality. Such a visit, 
previous to embarking in any new branch of dairy agriculture on a lai'ge scale, will generally 
prove a profitable investment of time and money. For making such visits there are now so 
many opportunities afforded in almost any part of this country, that it is not wise to devote 
much space in this Manual to a detailed description of all the new systems. This remark 
applies to the cheese-factory, the butter-factory, the creamery, also to the centrifugal dairy, 
■the packing of butter in tins, and to silos and ensilage, &c. 

THE Skim-Cheese Factory. The object of utilizing the skim-milk in butter factories has 
led to the making loff both butter and cheese together. There are three systems generally 
•employed. One is to skim very lightly (say for from 1 Ih. to 1^ lbs. of butter per 100 lbs. 
nnlk)), to make a superior article of butter, and a fair quality of cheese from the partially- 
iskimmed mUk. The second is to remove all the cream that can be taken off, by whatever 
method is employed, and make the jxiilk (before it has become sour) into a very poor 
cheese. The third is to remove more or less of the cream and to replace it with a 
substitute — lard (or oUy^-and make what would be called lard (or oil) cheese. 

, The making of skim-cheese, in any considerable quantity, say for export abroad, is 
deprecated almost universaUjr by Canadian dairymen as a course antagonistic to the dairy 
interests. Space will not admit discussion here of that question. The dairymen of the country 
are, doubtless, on the safe side in the adoption of a conservative, or cautious policy. 

In the Butter Factory the milk was usually brought to the factory twice daily, set for 
cream, skimmed and churned, and the skim-niili'or butter-milk was taken back by the patron. 
Milk was usually set in pails in a pool, surrrounded by running water. The Centrifugal 
System and the Cream T3athering Systems are gaining gi-ound in the old-tune butter factory. 
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Tinned Butter. For shipment to distant, and especially -warm countries, butter is now put 
up in sealed tin packages. The trade in 'tinned butter is comparatively new, but it has 
exhibited a marked development, and is, at the moment, one of considerable promise. 

Mr. Dyke, a wide-awake agent, in England, of the Dominion Government, stated in a lai,'^: 
report that vrithin ten years this trade has doubled, and that its extension is "practically 
without limit." Mr. Dyke teUs us that the recent expansion is due to the perfection attained 
in tinning, and he throws out some valuable hints for the successful prosecution of this new 
branch of the butter industry. 

The first requisite is that the quality of the butter to be tinned be good. Judging from 
Market Reports, there is a wide range in the quality of the tinned butter put up in different 
countries. The prices in one of the importing countries (Cape of Good Hope), ranges from the 
" American Tins," at about 18 cents, to " Best Danish," at over 50 cents 1 

Quality, which in any butter is important, doubtless has more to do vsdth prices in tinned 
butter than in butter in ordinary market form. The tinned butter (even though it be sealed from 
the air) is subject to very trying contingencies, not only in the long voyage abroad, but 
after reaching destination— both in hands of dealers, and after having been opened by 
consumers. 

To ensure success in this branch seems to demand attention being given even to the details 
of the manufacture. It would doubtless be a foregone failure to undertake shipping tinned 
butter picked up by chance, and as carelessly as is done in the general trade practice which 
unfortunately obtains. 

The Main Factors in the production of butter that would stand tinning, are pure milk; the 
churning of cream, if not fresh, at least not past ih.e first stage of sourness ; the washing of the 
butter in a granular form, in water and hxinB absolutely pure; careful, light, and even salting, 
with the very finest brand of salt obtainable ; packing on the very day of manufacture ; good 
and careful packing, in boxes made of good tin, of the size iest suited to the market ; neat, 
clean and even fancy packages ; and cool storage from the time of sealing tUl placed on board 
the ocean vessel. 

While all of these points are of great importance, some of them need to be specially 
emphasized, perhaps for the reason that they may be disregarded as unimportant. 

For instance, Mr. Dyke tells us that from what he can glean, " one of the chief secrets of 
success is, that to insure its keeping in good condition, butter should be tinned on the evening 
of the da/y on which it is churned ; or, better still, immediately on leaving the chum, before 
decomposition in the slightest degree can have taken place. Apparently, the non-success of 
the American and many of the Irish firms engaged in this trade is, that instead of doing this 
they have re-packed comparatively old, though doubtless good butter." The writer, himself 
has been witness to a hke mistake in a pioneer effort made in this country to ship butter to 
the West Indies. The butter was not immediately packed, and there was lumecessary delay 
in sealing the packages and removing them for proper storage. 

As an evidence of the need of carefulness, even to matters seemingly of mere detail, it is 
said that in Liverpool, during the Summer, the butter is removed from the ship or railway 
dep6t only in the cool of early morning or of late evening. 

One important requisite is a variety of standard sizes of packages. The following Table 
is a sample of the English Market quotations of a certain manufacture and brand of Danish 
tinned butter : 

Esbensen's " The Cow Brand " of Tinned Danish Butter. 

Prices of, in English Market, in 1885 (in PENCE steeling). 



NuMBEE OF Tins in Each Case 


6 


12 


20 


30 


40 


60 


100 


100 






Pounds of Butter in Each Tin 


28 


14 


7 


5 


4 


3 


1 


4 






" Salted Oualitv " 


14 

"isi 


14i 

'le" 


15 


'lY 


'ie' 

17i 


"is" 






'Prime Quality " 

" Choicest Quality " 

" Selected Choicest" 


20* 
■32' 



It win be noticed that the prices rise with the quality, and are higher as the size of the tins 
are smaller. The small-sized tins have an increased value, especially for hot climates, where 
butter soon spoils when the can is once opened to the air. Of course the cost of putting 
up is increased somewhat as the sizes are smaller. 

The careful grading of the butter vdll be necessary, also the adoption of a special name 
and brand, so as to establish a permanent trade. 

It is not quite practicable for the individual farmer to engage in this prospectively profitable 
branch of butter production, for this line of production involves both a manufacture and a 
trade. It is an opening for say some enterprising business man who will require to make a 
sufBcient study of the question to enable him to put the farmers in the way of the proper 
manufacture, and to enable himself to open and develop a successful trade. 

It has been thought wise in the interest of Canadian Dairy Agriculture to give these few 
hints of what are the conditions of the successful establishment in the country of the manu- 
facture of tinned butter. But it must be further said that for the successful development of 
such industry, nothing else will make so sure and satisfactory preparation as would the 
spending of a longer or shorter time in the study of the system in some country where it ip 
best understood 
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THE Extent of the Supply. So far, we have treated the subject mainly from the point of 
view of QuAUTY as a means of Inchbasino the Mabket valite of the Peoduct. We 
have now to deal with another factor in Market Value— that of Supply. It needs no 
argument to show that the extent of supply has an effect upon prices. 

This factor is under the control of the individual dairyman chiefly in the way of influencing 
'the extent of consumption. By inducing a larger consumption, the deinaiiid is stiffened and 
(prices improved. 

The most potent factor in increasing the consumption of daity produce is that of Quality, 
the consideration of which subject has been anticipated in previous pages, which harve been 
devoted mainly to that phase of our subject. 

Another factor is that of Variety, The adi^antageB of dairying are leading to a constanthr 
increased production of mntr and mUk products. AU this production must find a market, fl 
the extent of production be unduly heavy, the result will be depreciation in prices. It is for 
the milk-producers to tickle the pglarte in many ways, and so induce an iucreased consumption 
that will at least keep pace with production. 

Milk Supply. It is desirable to increase the consumption not only of mUk j^ciducts, but 
of milk itself. White the expansion ia late years of the milk-supply trade, ih. towns and 
villages, has been remarkably large, it has far from reached its possible limits. The present 
«ystem_ of supply is all too defective to allow an^hing like the expansion of the milk trade 
that might be looked for under a condition of things radically improved. 

We have only to refer to the two main defects m the present system to sustain our position 
without further argument. These defects are, first an indifferent miality of supply, and 
undiily Ugh prices. A tendency to improvement in the quality of milk suppUed to cities is 
already appaa-ent ; but the progress is far too slow. As to prices, all that need be said is that 
twenjy to thirty cents per gallon is paid in large centres for an article that is sold to factories 
at seven to ten cents ! It is to the interest of every milk-producer, whether he be a butter, 
cheese or milk dairyman, that milk be sold ia aU its forms, as milk, cream, butter-milk, &c., 
.and of pure quality, at as reasonably low a price as can be made profitable. The increased 
<3onsumption to which such a reatdt wovdd lead, would be a surprise to aU. 

Cnndeased Milk. In a milk-producing country it is the censumption of new mUk which 
ehould increase, rather than the consumption of condeBsed mUk. But there is a growing home 
and foreign market fior this article. There is but one factory for condensing mUk in Canada, 
that is at Truro, N.S. It is stated in an official report that condensed nulk of Canadian 
'manufacture received a medal at a recent International Exhibition held at Antwerp. 

"TTTINTER Dairying. There is one line of production not likely very soon to be overdone ; 
y V whUe its being taken up by daifymen now engaged in OBdinary production would 
have the desirable effect of increasing consumption. Winter dairying is not likely to 
be undertaken bvjhose who cannot make summer dairying a SHCcess. Winter daisying will 
increase consumpaon, for it wiU furnish winter tables with fvesh butter, which wiU be eatea 
with greater relish than is the summer-packed butter, perhaps over-salted, and doubtless shaap- 
flavored. Some of the reasons for engaging in winter-dairying are the foUowing : — 

High^ Prices. The very lowest prices are in the summer season, when butter is made in 
largest quantities. Even the choicest article rules low at Idiat time, because the whole supply 
is fresh, and the average quality is at its best. After the summer's drouth and the faU frosts 
have made the supply to fall off, both in quantity and quality, the market stiffens. In winter, 
even old, salted butter begins to be hi^er-prieed than were the nice fresh rolls of summer. 

The quality of winter->butter may be just as good as that of summer butter. The rich 
butter of summei is a matter of feeding. Summer feeding may be closely imitated by a ration 
that may fo even an improvement upon the sometimes dry, parched feed of midsummer, 
uurelieved by soUing. As to manufactj,ure, the winter's temperature is under easy control 
if heat be supplied. 

The poor quality of the winter butter, now offered occasionaUy, made imder ordinary 
circumstances, must not be confounded with the quality of butter that may be made by winter 
dairying properly so caUed. In the one case there is the mUk of only (me or two cows in poor 
condition, due to the drain of a summer's mUking, perhaps not properly housed and fed, aad 
no adequate provision made for care of mUk. In the other case, the cow has fresh come in, 
after a summeK's rest in pasture. She is fed well for milk-secretion, and the manufacture of 
butter being a specialty it is provided for by suitable dairy arrangements, and attended to as a 
regular work. It need not cost more to produce wintea-niade than summer-made butter. It is 
largely a question of feeding, and the saving of manure. Non-productive oows have to be ffed 
in winter as weU as in summer. If after a summer's yield they are poor in flesh from the failure 
of pasture and the drain of mUking, they should be fed not oiUy to hold their own, tiU spring, 
but to gain enough in winter to go to pasture in good flesh for summer's yield. If there be no 
profit in such a course, there is no profit in keeping cows at aU ; for it does not pay to let cows 
lose flesh in winter, and to appropriate the June and July grass in making it up. In a word, to 
keep cows for profit, it is necessary to feed them well all through the year. Under a paying 
system of feedinig, it does not require -very -much more feed for cows giving mUk in winter than 
for cows giving milk in summer. If plant-food have value, no feeding is prpfltable where 
manure is wasted. If manure be not wasted, extra food, when needed, may be given to profit, 
whether it be foriointer feeding or summer feeding. 

The milk-yield under a proper system of winter dairying, wiU be greater than under the 
system too lil&ely to obtain in summer dairying. Cows tliat are non-productive are too likely 
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to be underfed in winter, and so they are poor in spring. But when they come in at the close 
of a summer's rest in pasture, they are in good condition for milk-giving. 

Under a proper system of dairying, it could not be said that farmers in cold countries have 
to work ail summer to make up for the loss in feeding stock all winter. It pays some farmers 
to feed cows extra in pasture. It pays no farmer to under-feed cows, in pasture or stable. 
Winter dairying wiU prove to the diairymen that there is profit in good feeding, provided the 
manure be well saved ; and no profit in allowing cows to fall behind for want of feeding. 

Winter dairying divides up the year's work more evenly. In summer dairying, the dairy 
■work, is crowded into the months when the farm work of the year is most pressing. This 
over-taxes the farm hands, or perhaps lays too many duties upon the women of the farm; and 
the dairy work, after aU, is more or less sUghted. If hired help be required for the dairy, it 
may be procured cheaper in winter than summer. All manufacturers who are rushed by 
summer orders, are weU pleased to get winter contracts. Dairymen as manufacturers ought 
also to be regardful of the economic Taws under which they work for profit. 

The question of profit in winter-dairying is set at rest by the facts of experience. The 
Danes have entered upon winter-dairying as a people, and have found the change to their 
advantage. It does not follow that every nation could do the same thing ; for the conditions 
would be affected by so general a change — and not all may have Danish markets. It is certain, 
however, that as many may enter this promising field as wiU be required to supply, at least, 
the home winter's consumption with winter-made butter. If this be so, it seems a mistake for 
BO many dairymen to spend the winter more or less idle, and to crowd so much work into an 
all-too-busy summer, — especially in making goods in summer that are not wanted till winter, 
and which would bring readier sale and better prices if made when wanted — ^to be offered 
fresh instead of stale 1 All who practise winter-dairying find it profitable. 

The Essentials in winter-dairying are, first, the necessity for the cows to come in' in the 
autumn — say between September and November. The milking season should begin when 
prices are beginning to be good, when summer's drought has passed and butter is easUy made, 
and will be firm and marketable, and when the other work of summer will allow one to give 
the dairy work due attention. 'This will be in September in most cases. In some cases it may 
be the latter end of August, or beginning of October. 

The second essential is feeding. It will be necessary to make the winter's feed as nearly as 
possible in character like nature's — ^the summer grass of nature — which produces the ideal 
butter. Early-cut, well-cured grass, instead of dry stalks ; succulent foods, Uke roots and 
eAsilage, to make up for the partial dryness of the hay ; and, to some extent, concentrated 
foods, like grain, meal, oE-cake, etc., to make good strong feeding and rich manure. 

ARTIFICIAL Butters. The law of demand and supply has been complicated by what the 
farmer very naturally believes to be an unfair competition. Legislation in regard to 
oleomargarine has made it unnecessary to take up much space in the discussion of that 
vexed question. Oleomargarine is Uow prohibited by legislative enactment. 

This action was doubtless a wise one and can be supported by many reasons. While there 
may be something to be said against it, such action was at least nothing worse than wisely 
leaning towards the safe side. A mistake on this side, if it has been made, is not serious, and 
in the future may be remedied ; a mistake on the other side would be one very serious, and 
extremely difficiilt, if at aH possible, to remedy. The interest of the whole farming conmiunity 
was in apparent jeopardy ; and being the most legitimate and important, the longest established 
and most permanent, it had a first right of protection. On the other hand, there were no 
opposing interests established at aU comparable to the former. The whole public desired 
protection against the new thing which, at the best presented a forbidding aspect. 

As things now stand, any injustice — ^if any has been done — ^may be remedied in time. If 
it be that there has been temporary injustice in the raeantime, the interest which has been 
outlawed has itself to thank for what has. been done. Had it come before the public as a 
legitimate industry and with apparent wish and intention to be honest, it might have been 
better received. But it came here as a counterfeiter and a thief, and boldly claimed the right 
to remain under the very protection which law is supposed to afflord not for but against fraud ! 

This now humiliated interest had no hope of existence, except under the semblance of the 
thing which it counterfeited. It had no chance of life unless it stole another's trade-mark, or 
kirtm-ight. Not to be forbidden such theft were an outrage upon om: much-prized common 
few. fi is true that it claimed to be able to exist, and hold its own, under its own name and 
countenance ; but it has failed to meet the burden of proof which, in view of its past history, 
always under a disguise, was rightly laid upon it. 

An excuse has been made for the deceptive character of artificial butter, in the claim that 
in natural butter, too, there was deception — ^in the use of an artificial coloring. Such excuse is 
much Uke one person claiming a right to pass under the name of another person, because that 
other person used some deception in his make-up. A parallel would be foimd in Mr. Chips 
claiming the right to personate Mr. Oak, because Mr. Oak improved his appearance by 
deception— say by wearmg a wig, or by dyeing his hair I If ever the industry of manufac- 
turing artificial butter secures a firm, sure and permanent foothold, it will be, douDtless, after 
it has proved itself honest— reformed, it may be, by Act of Parliament. 

Now that the law has done the best that could be done to protect the dairyman, there 
remains something to be done by the latter. Protected, as he is, from competition of a 
substitute for his product — one that is possibly wholesome — it is both his opportunity and duty 
to give the consumer an abundance of a genuine article of real merit. If the dairyman would 
like to keep the substitute forever out of the market, he should supplement Government 
action, by making so good and wholesome a butter that there will be no excuse for the 
encouragement of a substitute. 
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LESSENING THE COST OF PRODUCTION. 

AGRICULTURE is the basis of our national prosperity, Every branch of agriculture is 
important, for the simple reason that it is a branch of agriculture. 

Dairying, in its importance is second to no other branch of agriculture, and it 
perhaps stands alone. A few reasons for this may be given : — 

Dairying is a solution of a National Problem. The virgin soils of the New World and 
the peculiar conditions of early settlement, encouraged a mode of farming that has been in the 
direction of soil-exhaustion. The necessity for constantly returning to the soU the plant-food 
which is taken from it, as the only means of keeping up the productive power of the land, has 
not been recognized in the New world as it has been recognized in the old. This has gone on 
so far, that it has become a serious problem in the older settled portions of both Canada and 
the United States how to make the farm profitably productive. 

The changes brought about during the last half -century of unparalleled progress, have 
complicated ttiis question. Values once local are now general. Communication is speedy, 
transportation cheap, and old-time assurances and margins are eliminated by a worWa 
competition at one's very door. Prices are now fixed, not by the small surplus from one's own 
worn-out farm, but by the whole production of the country ; and the advantage is all on the 
side of _ the productive lands. This, in connection with the opening up of the great North- 
West, intensifies the problem of the profitable working of worn-out farms in the East. 

Dairying is one of the few specialties ia farming which presents a promising outlook to 
the many farmers who cannot continue longer as they have been doing. Says Prof. Arnold : — 

"Dairy farming is most appropriate and inviting for the restoration of a vast extent of 
land thus reduced. It stops at once exhaustion, but does not stop income. It brings good 
returns from the first. Forage crops grow well where grain crops pay poorly. Seeding down 
to grass gives time for air and water, heat and frost, to gradually unlock the tenacious 
compounds which hold the mineral elements of plants as with a firm grasp, and lets them loose 
for the rootlets to feed upon, or to accumulate in the soil for future use. It gives time for the 
absorbent properties of the soil to take in elements of fertility from the atmosphere, from th« 
snows and rains, and from the dews of heaven. In this way a farm that has run down may 
be made to grow rich, and a rich one richeir." 

Stock-raising shares with dairying in this regard. Which of the two is of the greater 
importance it is not here necessary to show. They are kindred branches, each possessing 
peculiar advantages. There is great advantage in prosecuting both industries ; and both are 
to be valued as a means of giving heart to the worn-out soil that now wants to be more than 
tickled to be caused to laugh with a generous harvest. 

The growth of the dairy industry is one of the features of this age of progress. In a single 
generation it has emerged from the humble precincts of quiet home-production, and one might 
say home consumption, to take its place among the leading industries of the day, rankmg 
second to no other, either in industrial or commercial importance. 

There is reason to believe that this youthful giant has not yet attained full growth. Every- 
thing points to a still further expansion of its proportions. Better methods will improve 
the quality, and the supply of finer products wiU lead to increased consumption 

For any who realize the force of the foregoing remarks, and purpose taking advantage of 
the possibilities of profitable dairy production, there is a further consideration which deserves 
some attention, It is the fact that a Stiff Competition is inevitable. 

The advantages just set forth, ia mere skeleton form, have not been unnoticed by- 
others. So long ago as in 1863, Mr. Mitchell, in one of the always charming "Ik-Marvel" 
Series, came to the conclusion that it was to dairying he must look if he would make profitable 
his then recent purchase, which he calls " My farm at Edgewood." 

That scientific and veteran dairyman, Prof. Arnold, in his clear, terse style, shows the. 
trend of this consideration, in 1879 : — "An approximate certainty of uniform products and 
prices, a diminution of the severe labor of gram-growing, a cessation of the exhaustion of the 
soil, and the retention upon the farm of nearly all its fertilizing material to aid in restoring ai^ 
impoverished soil to a rich and productive one, are considerations which must in the future,- 
as they do now, have great weight in leading inteUigent farmers to exchange the plough for 
the mUk paiL They are sufficient to warrant the inference that dairy-farming is destingd to 
foUow in the wake of the grain-grower, and, sweeping over the wide expanse of his westward 
march, to restore the lost fertility and bring back to productiveness the vast extent of land 
which his destructive habits have made poor. They will make dairy farming preferable to 

f rain-growing when the profits on dairy products shall fall to those of grain growing, and even 
elow." 

Mr. E. D. Gilbert, of the Utica, N.Y., Board of Trade, in 1885, at Stratford, Ontario, 
expresses the same idea : — 

"And as our population grows denser, and larger numbers engage in the dairy business, 
the mere force of circumstances will compel our dairymen to improve their herds and increase 
their yield." 
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There is the same activity in Europe. Everyone has heard of the special efforts put foith 
by Denmark, successfully to press to the front, in. this line of competition. The example of 
Denmark has led other countries to aim at the same result. In a French translation of a very 
elaborate work by Dr. Fleischmann, we read the following, written from the point of view of 
Gfermany : — 

" It is enough to show one aspect of the economic development of Denmark, Sweden, and 
Finland, diu-ing the last ten years, to see how the agriculturist of these countries has been led 
by the extension of the means of communication, and by the excellent advantage such 
extension has given to dispose favorably of "lillr products, to make the dairy industry the 
basis of their operations. 

" From this result has followed an improvement in cattle-growing, and this in its turn has 
exercised a beneficial influence upon agriculture as a whole. In Germany, and in many other 
countries, the important means which lead to the proper development of this industoy a,re not 
sufficiently appreciated. It is now time to devote ourselves to the object of attaining in this 
race to the point already gained by other nations ; we caimot allow ourselves longer to remain 
behind." 

Already is this competition being felt in the country to which the world looks for a market 
for dairy products. BelVs Messenger gives a gloomy view of the outlook for the British 
producer : — 

" Dairy farming has been one of the great branches of rural industry held out as the anchor 
of the British farmer. But the ogre of unlimited and unregulated foreigU competition is 
battening on us as voraciously in this as in all other productions we may engage in. Bead the 
report from the Chester cheese market. It is no longer to be boasted that the finest qualities 
of Cheshire Cheese are independent of the American trade. Fine quahties dropped quite £1 
per cwt., common sorts sold for 20s. to 35s., and very inferior had to be taken home again to 
rot. This is a blow to the supposed happy agriculture of Cheshire, of which the severity 
cannot yet be estimated." 

These quotations have beeo. given, not because of an intention to treat the subject 
exhaustively ; but rather to emphasize two points that were so important that they at once 
give this Manual its raison d'etre and its character. These points are the possible advantages 
in dairying, and the certainty of competition. The fact that there is a grand opportunity for 
somebody, and that many are auve to the fact, suggest the need for one to be early in making 
progress if he would succeed in getting to the front. 

The key-note of this work is an aim to help any who would make s»ch aavance. The 
opening page called attention to this competition, and suggested, as a means for meeting such 
competition, the two prime necessities ; first, an effort to increase the market value of one's 
product ; second, an effort to lessen the cost of production. 

To the former essential to successful conipetition, ©r to profitable dairying, the first part of 
the Manual was mainly devoted. In this. Part II, our attention will be directed to the next 
important essential ; and this introduction cannot but emphasize the importance of the Cost of 
Production as a factor in profitable dairying. 

But while both factors are in some sense of equal importance, they are not equally pressing. 
In the face of competition as it exists, the neoessity for the improvement of quality is 
immediate. The necessity for cheapening cost of production is comparatively remote. If the 
quality of our butter be not soon improved, we are likely to ■wholly miss the opportunity at 
hand of permanently establishing an mdustry of butter-production for export. On the other 
hand, the early radical improvement of the butter quality wiU be followed up, under the 
pressure of competition, by cheaper production. 

The lack of space due to the- more exhaustive treatment of the quantity-phase of the subject 
obliges the writer to leave out a mass of matter bearing upon this other phase — matter already 
prepared. These considerations will explain the incomplete and somewhat disconnected 
character of what follows. 

The Reasons for Cheaper Production. It is not stated here as one of the reasons for 
cheaper production that daiiymen get too high a price for their products ; for far too many of 
them do not realize all that dairy products should bring. Indeed, one object set cforth for 
improving quality was that of better prices. There are several reasons for cheaper production. 

1. The Present Cost of production is Unduly Bigh. This is not because the farmer is a 
monopolist, or a union-man, and receives too much pay for his work ; nor are his profits too 
large. It is not because the fanner does not work hard enough, and not because he has not 
sufficient interest in his work. The cost of production is too high because the methods 
employed are not always the best. Every ioteUigent farmer knows this to be a true statement, 
because he has the evidence daily before his eyes. It is true of farming as it is true of any 
occupation, that so long as there is chance fer improvement, it may be said that the methods 
employed are not the best. It is more true of farming than of most occupations that there is 
choice f ot improvement. This statement is no Ubel on the farmer ; it has abundant explan- 
ation in the fact that there is no other occupation which affords so wide a field for the 
application of energy and intelligence. 

It is a shallow thinker who blames the farmer for the comparative lack of perfection 
which has been attained in general farming practice. Science already has almost better 
control of electricity, whose acquaintance it made yesterday, than it has of the phenomena of 
plant-growth, which was one of the wonders that greeted an astonished Adam. The genius of 
a lawes or a Gilbert, who spend their years in the slow questioning of nature, and find their 
lives ahnost too short for the slower answering, does not pale beforf^ the brilliance of a BeU or 
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an Edisou, who make us wonder with the ahnost human achievements of the thing that 
J; rankhn s kite first introduced to men— the thing which men harness into their service and call 
electricity, without knowing what it is I 

'^here is chance for improvement by' the dairyman all along the line, from the selection 
ana leedmg of his stock to the manufacture and marketing of his dairy products. So long as 
this IS true, it may be said that the cost of production is unduly high. 

Second. Cheapening cost of production wiU Increase Profits. Prices are only indirectly 
and remotely affected by cost of production. The price of an article offered in the market will 
I, jfu^'^®'^ ^^ ^^^ quality, or by the supply in the market, and the buyer will not question 
whether it cost much or Uttle to produce it. The producer improves the quality of his product 
because such improvement wiU make the article seJi better, and at a high price, and so 
mcrease his profits. For a producer to make the cost of production less is to accomplish the 
same purpose — increase his profits. 

Third. Cheapening cost of production is a Necessity of Competition. This is one of the 
most cogeat of the reasons for improvement in the hue of reducing cost of production. There is 
a; great activity everj^where, and the chances are that increased production wiU lower prices. 
The dairyman has it in his own hands to be prepared for any such result, and still maintain his 
present profits, or it may be, increase them m. spite of lower prices. He will do it by producing 
at less cost, and in no other way. 

MILK is a wonderful compound, and possesses many and varied qualities. It is a 
perfectly-balanced food; not for sustaining full-grown life, as it was intended to 
promote growth, but for the young, to the needs of which it is perfectly adapted. 

Milk is of variable character, (a) It is different in different species. In the Tnillr of the 
ass in its normal condition, the butter is only about one-ninth of one per cent. ; in that of the 
ewe, the butter is over four per cent, (b) Milk varies in different breeds of the same race. 
This difference is in both butter quality and cheese quality, and in other respects. The 
ordinary and normal variation, between breeds, of the butter in milk is from less than two 
per cent, to over seven per cent, (c) There is a difference also between individuals of the 
same breed, and even of the same family. This difference is more in quality than character, 
(d) There is also difference in milk at different distances from time oj calving. The milk of 
the cow undergoes a change from first to last. At first it is medicinal in character, adapted 
only for the young animal, and is unfit for human food until, sometimes, four or five days 
after calving. In its later change, it becomes richw in butter, but depreciates in general butter 
quality. It is claimed that all the constituents of milk being at their maximum during early 
stages, the milk at that time has " character," and will produce quality, or the " full natural 
rich flavor, odor, color, and texture." 

The character and quality of milk is affected by many controllable influences: — 

(a) The breed of one's herd is subject to at least partial control. New blood may be 
gradually infused into a herd by the choice of a male, (6) The value of the individual animals 
may be raised by careful selection, (c) The influence upon quality of the distance from time 
of calving upon Tnillr and butter may be partially controUed in fair-sized herds, by providing 
Edways for the presence of one or more new-milch cows, the milk of which it is believed give 
'•character" to the whole yield of the herd. Prof. Brown tells us that one gallon of new milk 
wiU give character to twelve gallons that do not possess it, and consequently the number of 
incoming cows need not exceed one to twelve. This is a point of importance to the advanced 
dajryman, rather than to one who has not yet improved in foundation methods of general 
care, feeding, &c. (d) The physical state of the cow, and even the mental state, are also 
under control. Health and quiet, of course, are favorable ; Hi-health or excitement are 
decidedly injurious. Fear, fright, worry, solicitude, pain and hunger — all more or less under 
control — at once make their plaint in the milk, (e) The factors of food and drink are rivals 
with that of breed, in their innkence upon the milk. It is the raw material with which miik 
is made, and the cow, however good use she can make of raw material, can do nothing at all 
without it. Water constituting nearly ninety per cent, of the milk and having a large part in 
the whole physical economy of the animal, makes itself felt upon the milk, according as it is 
pure or impure, abundant or scant. (/) Temperature is a more controlling influence than is 
generally supposed. Suffering from winter's cold, the productive energies of the cow are 
withdrawn from full milk-proQUction, to saving the system from the harsh effects of the cold. 
On the other hand the influence of undue heat — the hot sunshine of summer, unreUeved by 
shade, has been proved by careful test to be unfavorable to the milk. 

Purity of Milk. Milk has its value as a food, or as raw material with which to make food. 
Its character as a ready vehicle of impurity and disease, makes it necessary that it be pure, 
Millr may become impure either in the cow or after being milked. In the cow it is influenced 
by the causes already mentioned — food, water, ill-health, etc. It is susceptible, also, to taint 
both in the udder and after being drawn from the udder. 

" If a cow be fed on oU-oake, its mUk becomes unfit for the table. The milk of a cow fed 
on grass watered with sewage becomes sour and fetid in a short time.. If a piece of putrid 
meat is placed beside a basin of milk, the mUk will soon be foimd to have both the smell and 
taste of carrion." (McEachren.) 

Unhealthy cows, impure food or water, uncleanly surroundings, impure air, will produce 
imperfect or impure mUk. 

The mUk of a sick cow will sometimes communicate the disease of the cow to the person 
using it. Milk from a cew suffering from tuberculosis will cause consumption to persons 
using it. 
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Typhoid and scarlet fever have been caused or spread by impure well-water, used either to 
water the mUk, or to wash the vessels 1 

" Blue milk is due\to an impoverished or Ul-fed cow ; red milk to the cow eating madder, 
htills of peas, and any of several wild plants ; rotten milk to bad water, improper food, or dirty- 
premises." (McEaohren.) 

The processes of manufacturing milk into its products are ' unfavorably affected by 
defective milk, and the products of bad millr are always inferior if not worthless. One lot of 
tainted milk wiU affect a whole vat of pure milk,. 

Creaminef Quality of milk. Owing to various reasons, such as the variation in size of 
globules, and in the extent of the adhesion of caseous matter to globules, all milk does not 
throw up the same proportion of its cream. As a consequence, the milk of some cows wiU 
give up nearly all its butter, and wUl leave a poor quality of skim-milk, the milk from other 
cows may be nearly or quite as rich in butter, and yet not readily give it up. The skim-mitk 
from the latter would be comparatively rich. This quality of giving up its cream readily and 
perfectly is called creaming quality. Since the value of milk for butter-making depends not 
BO much upon the amount of butter the milk contains, as the amount that can be produced 
from it, this creaming quality is very important in butter cows. But it is of less account in 
cheese-making, or for household use, because it can be wholly utilized in the latter cases. 
Indeed, a poor creaming quality is an advantage in cheese cows, or in cows whose nsdlk is sold 
for household uses. 

Churning Quality of Cream. Few dairymen realize how much difference there is in cream 
in the time required to " bring" it into butter by churning. Not knowing the difference, one 
does not know the loss incurred by not providing for that difference. It is a common 
impression that when butter has " come " in the churn, the butter has aU churned that can be 
churned. Major Alvord found that one of his cows, fed on dry feed, gave the usual quantity 
of milk, and kss than half the usiuil quantity of butter. He churned 37 pounds of tms cow's 
milk four different times, and obtained butter at each churning, in ounces, as follows : 1 — 13^ ; 
a— 13; 3— 5i; 4^1i. Total, 31i ounces. 

Now, it is not practicable for dairymen to chum butter-milk. Even if there be a 
considerable quantity of butter in it, it is difficult to recover it. It is better to provide against 
the loss by such means as thorough ripening of cream ; and the sometimes heating of milk 
which is slow to come, as, for instance, that from cows long in. Let it be heated before 
setting, and tests made to learn with what gain. Beyond this, one may in some degree avoid 
mixing different lots of milk which refuse, m churning, to " break" at the same, or nearly the 
same time. 

The following conditions are favorable for butter coming quickly in churning : A largo 
cream globule ; the cream or fat globule free from caseous attachment ; cream in the early 
stages of the milking period ; cream from the feeding of succulent food, etc. 

Skim-Milk. MUk from which more or less of the cream has been taken is said to be 
skimmed, and is caUed skim-milk. The value of skim-milk as compared to that of the new 
and whole mUk depends mainly upon two things : First, upon the quantity of cream or fat 
that has been removed from the mUk ; and Second, upon changes that have taken place in the 
millr during the process of separation. 

There is only one constituent of new mUk taken from it to depreciate its quality. It is 
the fat, or butter. The other solids remain in the milk in about the same proportions as 
before. The removal of the fat of course lessens the proportion of food in the milk ; but the 
loss of fat does not make it a badly balanced food. There stiU remains in skim-mUk enough 
to make it valuable as food. The removal, with the cream, of other solids than fat, of course 
make the total quantity less ; but it does not affect the proportions of the other solids in the 
skim-milk. 

The changes which mUk undergoes in the process of manufacture affect the value of the 
skim-milk sometimes more than the loss of its fat. This change sometimes means the 
difference between milk fresh, sweet and warm, and milk old. sour and cold. The value of 
skim-milk, then, depends upon how much change of this character it undergoes. The process 
of cream separation has everything to do with the amount of loss by such changes. By the 
old system of open pans, the triilk in summer sometimes suffers in all these respects. The loss 
of heat under any system, provided the mUk be sweet, may be easily remedied, of course, by 
warming the milk artificially. The system of deep-setting in ice or cold water, causes the 
milk to undergo only one change — it becomes colder ; and the centrifuge causes almost no 
change at all, unless the beneficial ones of aerating and cleansing the millr . 

hi. calf -feeding, the main requirements are that skim-milk should be fed warm (like new 
juilk) and ought to be fed sweet. 

Skim-milk while an excellent food for calves is not a complete one. It would be well to 
kdd to it. What may be called hay tea, with a little meal, wiU make a convenient supplement. 
Hay tea may be made as follows : FiU a large stove kettle or pot, crammed f uU, with hay. 
Cover with cold water, boil well and pour off the liquid. This warm liquid mixed with the 
cold Bkim-mUk wiU bring Up the temperature of the milk and so adapt it to the stomach of the 
calf and wiU. make an excellent calf -food. Experienced feeders claim that this does not hurt 
calves and the writer knows by experience that calves thrive upon it, especially if supple- 
mented with a little meal. The hay may be boUed the second time, or tUl the strength is all 
out of it. 
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MILK-SECRETION is a response to a natural pleasurable sensation ; simUax to that in 
satisfying the appetite for food. This pleasurable feeling is a jjrovisioii of nature to 
ensure the supply for the needs of offspring ; and it is by taMng advantage of such 
provision that man has secured for himself a bountiful mUk-supply, 

It is by a Stimulation of the natural power of milk-secretion that man has developed the 
natural power, thus increasing and prolonging the milk flow, to suit his own purpose. The 
abundant yield of the domestic cow, therefore, is not of a purely natural state but is rather an 
artificial development ; it has been artificially induced, and must be artificially kept up. 

This is something of practical importance. It is easy to fall into a belief that the milk 
yield of the cow is something given out of pure natural cow generosity. All careless abuse of 
a cow by its owner, if the owner be at all carefiil for profit, must spring from such an 
impression. It will pay to remember that the comfort of the cow has more tlum her generosity 
to do with our milk supply. 

It is because of this fact that many things which seem trifling have an effect, either for 
good or bad, upon both quantity and quality, not only immediately but remotely. Frightening 
or hurrying the cows, harsh treatment, pain, hunger, cold, fear, disappointment ^as when 
failing to get a customary mess), or general discomfort,— anj; such disturbing cause will checl? 
the milk flow. 

The sluggish habit, the timid disposition, and the dependent nature of the cow must 
be favored, if one would rather encourage a full yield. All her movements must be in natural, 
quiet and matter-of-course order, so as to be of the least disturbing character. Dog or man 
must well understand this before either is fit to stand in the presence of this gentle creature. 

Especially when her milk is being drawn, the cow should be in a perfect state of repose 
and contentment. The milk is not all in the teats, nor even in the udder — ^made to freely run out, 
as it were, by the opening of a valve. Bather, it is when milking that the stimiilation of the 
very act promotes the greatest secretion of milk, as well as the immediate flow of what has 
been already secreted. So, while the cow is being milked, nothing sudden or unusual should 
be allowed to attract her attention. She must not have to wait too long to be milked, and 
-while being milked should enjoy the operation. 

Kindness. The milker who would make his service a profltable one must needs have in 
his own breast not a little of the milk of human kindness. 

Discomforting Ailments. Some of the best cows have habits that are annoymg to the 
milker, and which sometimes provoke ill-temper on the milker's part. Rather than indulge in 
such ill-temper, to one's own grievous hurt, and to the injury of the cow, one should exercise 
his best intelligence to find out the cause of the discomfort. 

Sore Teats are a prolific cause of cow discomfort, Doubtless long finger-nails are a 
frequent cause of sore teats. Finger-nails dig into the tender teats, and cut them. This ia 
especially true when the cow is first milked after calving, and before the teats have toughened. 

The Remedy: Keep the finger nails pared short ; and endeavor to milk without digging the 
ends of fingers or naUs into the teats. Owing to variations in relative size of hands and teats, 
and to want of strength in fitngers, and hard-mUking qualities of cows, one cannot always 
help digging into the teats with the ends of one's fingers ; but where it can be done, it is better 
to press the fingers flat against the teats. 

Svyitching the Tail. This habit is naturally a legitimate one of self-protection. It soma- 
times becomes, however, with some cows, an established habit of pure wantonness. The 
writer has a cow with such a vexatious habit, and he blushes to remember what exhibitions 
of unmanliness in temper the exercise of that habit has caused. The results of such mani- 
festations of temper conduced to considerable discomfort of the cow, led to somewhat 
strained relations between milker and cow, and did not contribute to milk-production by the 
cow, or equanimity on the part of the owner. Novr all is changed. The greatest of harmony 
exists. The cow is a great pet of the once provoked milker, and the latter appears to be one of 
the cow's favorite mUkers. Space will not admit showing all the advantages of this changed 
state of affairs, but they are great ; and all was brought about in a simple manner : 

A stout string was fastened by one end to a post that stood at the left flank of the cow, 
and by this string was the tail of the cow tied up short, by a single knot, but so secnrely that 
it could not get free. At first her ladyship) demurred, but now she expects it as a matter of 
course, and submits with aU grace, and is apparently pleased to see the milker, whose now 
unfailJTig good temper is quite to her liking ! 

This instance is given not only as instructive for such particular cases, but as an illustration 
of what may be done by the exercise of a little ingenuity in the treatment of the cow, having 
in vi«w the prevention of disturbing causes. 

When a cow switches her tail only because she is bothered by flies, it would be cruel to 
tie up her tail, and allow her to suffer the discomfort of flies. In such case, one may throw a 
light blanket, or net. over the cow; or wear a protection over the face, similar to that worn by 



Suitable Shelter would be a protection, during milking, both against flies and from severe 
weather. Milking-Sheds have been adopted to the satisfaction of many. A few cows some- 
times may be milked when standing loose in open field, or yard, but if thei^e are any risks of 
the cows annoying each other, or being from any cause fretted or disturbed, it will help to 
lessen the cost of production to securely attach them in their respective places to be milked, 

Re£:ularit7 is of economic importance with aU animals, but with none other so much at 
with the cow. The disposition of the cow to yield her soilk, the character of milk itself 
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subject as it is to changes, all demand that everything be done, as much as possible like clock- 
work. In a well-constituted dairy, each milker will have a definite number of cows for each 
milkin g, and will milk them at nearly the same hour each day, and always in the same order. 

Frequency of Milking:. The distention of the udder tends to check milk-secretion, while 
the removal of the milk tends to promote secretion. This being true, the shorter the intervals 
between miUdngs the better. Again, the less time the milk remains in the milk-vessels, the 
richer it is in fat, and the purer it is. ■ The first-drawn milk is the powest, and the last drawn 
milk is the richest, because the first has been lon^ secreted and the last fresh secreted. AU 
these facts point to the advantage of frequent milking 

Twice Daily is as often as cows can be milked conveniently in most dairies. Here there 
is especial need for regular hours and even division, for any irregularity decreases one period 
at the expense of lengthening the other. Twelve hours between niflkings is itself almost 
longer than is consistent with a large yield of g'ood milk. It should never be longer. 

There are, indeed, some exceptions to tins rule One is when an interval is specially 
unfavorable, in which case it may be slightly shortened, even at the expense of lengthening the 
other interval. For instance, in ' ' dog days " it might do to have eleven hours between m ilkin gs 
during the day period when the cows are grazing under a hot sun, and thirteen hours for the 
night mterval when the cows are most of the time in repose, and cool and comfortable. Too 
often this is reversed ; the cows being milked at 5 a.m. and at 7 p.m. So, when through the 
heat of day they are in active search for food, they are required to secrete milk, and to carry an 
over-djstended udder, while at night, in comparative repose, the udder is distended less than 
its full proportion. Better, therefore, to milk at 7 a.m. and 5 p.m. Again, the interval which 
gives the largest flow of millr might be shortened. 

Thrice Daily. Some dairymen object to milking thrice daily, for the reason that the 
practice is believed to have a tendency to cause the milk not to be retained in the udder. 
The writer does not give weight to this objection. It is usually only a heavy milker, with a 
distended udder, that loses her milk. She is more hkely to lose it when twice milk ed than 
when thrice milked. There are, however, some decided advantages in thrice milking. It 
will sectire a larger quantity of milk, the mi'lk will be rioher in fat, and it will be purer. 
This is especially true where noon milking is practised during "dog days." The trouble is 
not in the weather and consequent diflBLculty of churning, but ia the condition of the milk as 
it comes from the cow, sometimes not fit for immediate use, not to speak of use as raw material 
of manufacture. Milking at noon would do away with much of the trouble experienced in 
mid-summer, and make it unnecessary to make poor cheese of milk that will not make good 
butter. 

Twelve or fourteen hours, even under favorable conditions, is as long as mUk should 
remain in the milk-vessels. Twenty-four hours is enough to make milk hardly fit for human 
consumption. Fourteen hours on a hot summer-day is worse, probably, than twenty-four 
hours in the cool autumn. 

Another advantage of milking thrice daily is that it Stimulates the Milking' Habit. It 
will increase not only the immediate yield, but will help to prolong the period of the yield, 
and wiU. doubtless do something towards perpetuating the milking qualities of offspring. 
Advantage may be taken of this stimulating effect, to bring up the milk flow after a 
temporaiy f allmg off. 

The practice of thrice milking, therefore, may be employed as an Occasional Practice, as 
in the two instances noted — during summer heat, and at times of falling off in yield. In such 
case it is advisable that one of the three periods between milkings be a full period of nearly 
twelve hours ; this because it is necessary for the udder to be distended every day, so that 
when twice milking is recurred to, the milk-vessels will be equal to the pressure upon them. 
With this precaution, there is no difficulty in changing twice to thrice milking, from time to 
time to suit the convenience an,d needs of the dairy. 

Regularity in the noon milking, with its shortest period between milkings, while desirable, 
is not nearly so necessary as it is when mUking twice daily with its long periods. The writer 
strongly advises an occasional trial of this practice by those who can conveniently make it. 
There are many farmers with small herds who would realize a decided profit by practising 
milking thrice daily, not occasionally, but through the flush of the season, from spring to fall. 

Complete Milking is another most important requisite. The first drawn milk is sometime^ 
too poor to be worth saving ; the last drawn is extremely rich with the finest quality of butter 
fat. The average milk of the first and last pint drawn from eleven cows gave 15 per cent. 
of cream. The first pint drawn gave only 6 per cent, of cream, or 60 per cent, less than the 
average; and the last pint drawn gave 32 per cent. , or over 100 per cent more than the average ! 
More than this, the specific gravity of the cream showed that the last-drawn milk was pro- 
portionately richer in butter fat. It pays, therefore, to take a httie time to draw all the milk, 
for the value of the milk obtained. 

Again, the stimulation from thorough milking promotes milk-secretion, while leaving Hulk 
in the udder actually checks milk-secretion, and is one of the speediest ways of drying the 
cow. This consideration is of more importance than the one previous. It will not pay to 
allow a7iy milk to remain in the udder. 

Rapid Milking. The quicker milk is drawn, the more freely it is secreted by the cow 
and given down. Any check to the flow becomes to the comfort of the cow a disturbing factor 
which the cow resents. Much will depend upon the disposition of the cow, but it is more 
ca less true of all cows that the mUk wiU be yielded more freely by being rapidly drawn. 
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EspeciaUy should the flow be continuous, and not fitful. See that everything is ready before 
beginning, and do not allow any iaterruptions during the period. If one need to rest, let the 
■"^S .,? .t^'ken passiag from one cow to another, and not between the beginning and finishing 
ot milking. 

Influence of the Cow. The physical organization of the cow has much to do with the 
character of the milk, in respect of its creaming and churning, as well as of other qualities. At 
line JNew \ ork Experimental Station the milk of two Jersey cows was tested daily for a number 
f +V, *^' *° determine its churning quality, or what percentage the yield of butter would be 
ot the fat m the milk. The fat was determined by analysis, and the butter by churning the 
whole milk. The result showed that one cow gave nearly 50 per cent, more butter than the 
other cow, m proportion to the amount of fat in the milk. Taking the fat in the Ttiilk as 100, 
the average yield of fat in the one case was 95 per cent., and in the other case 66 per cent. ! 

These cows were both the same breed— Jerseys— and kept under exactly similar conditions, 
ihere were other marked difleuences between the two cows", such as color, texture, grain and 
meltmg pomt, and it was clear that the difference was constitutional. This creaming quality 
ot milk, due to the animal constitution, is under conteol, in a measure, by breeding, but, of 
course, is not under immediate control. There are cows the milk of which is fairly rich in 
cream. Take two cows, the milk from both of which is equally ^ich in butter. Let this milk 
be set for cream-rising under exactly similar conditions. WUl the cream from both be of 
equal value ? If the ndlk of both cows had an equal creaming value, yes ; if it had a different 
creammg quality, no. Reliable test of the milk of cows has shown that two samples of»milk 
^i^yhave the same percentage of fat, or butter, and their creaming value differ 50 per cent. 

From these facts we learn that the value of rnUb for butter-m&ing does not depend alone 
upon the richness of the milk, but upon the creaming quality as well. 

"The Cow a Machine. To say, as often it is said, that the cow is a machine, is to very 
imperfectly express the truth. The cow is in one sense a machine, and in many senses more 
than a machine. Like a machine, she must needs be supplied with raw material for the 
production of a finished product ; and the quantity and quality of the thing produe«d wilf 
depend both upon the character of that machine, and of thi raw material supplied. 

But in other important respects the cow is not a machine. She is not kept running by the 
application of an outside force ; for she herseff consumes a part of the manufacturing r^w 
material, in supporting motion, or life and action. She cannot be stopped a^d set aside to lie 
idle when raw material is scant, or when she is not producing. She must be constantly 
suRplied with valuable raw material, whether she produce or not, and the only profit there is m 
furSshing a supply comes of the product of the surplus, over and above what 'she uses daily 
for the supply of force and waste. Because of so much of the raw material being required for 
the machme (leaving only a part of it to be turned into a marketable product), this product 
must be a comparatively expensive one, and consequently of good quality, and must have 
comparatively a high value in order to make production profitable. 

Again, the cow is not like a machine that can be brMsen with impunity, and mended to 
Older. She is a created, living and delicate organization, wonderfully constructed, and has 
certain natural ■nrants that are imperative. 

Again, the time of her existence has perhaps shorter limits than a machine has, and she 
can be replaced only by her like, produced not mechsinically but by herself. She is the only 
mother of other machines to take her place. The character and value of these other machines — 
her offspring— win not be an exact reproduction of herself, but will vary, it may Be in the 
line of improvement or it maj^ be in the line of depreciation. While the keeper cannot 
manufacture this new maxshine, it is in his power, by virtue of his management, either secure 
improvement upon the parent, or to suffer loss. 

PEDIGRCE and Performance. The value of an animal depends upon its individual qualities 
as a producer, and its power of transmitting these qualities to its- offspring. There are 
two principal means of determining this value. The main one is to make a record of 
what the fl,nima,1 has done. AniTtia.lH being kept for their produce, the ultimate test of all 
values in a,ni'malB is production. Some idea of the productive quaUties of an animal may be 
obtained from its appearance and family history, but the surest test is the actual performance. 

Another means of determining the value of an animal is by reference to the record of 
family performance. This latter value is based upon the fact tluit the quality of an animal, 
and ite power of transmitting its quality, is dependent upon the qualities and yawens of its 
ancestry. A histcay of such ancestry ia caBed pedigree. 

Neither one of these means of determining ,animal value is sufficient of itself. The 
performance of an animal, while it is the ultimate test of its productive value, is only a partial 
test of its powers of transmitting its individual qualities. A stronger assurance is found in 
pedigree. 

Both in the raising and purchase of stock it is necessary to es^mate the probable qualities 
of animals before the record of individual performance has Heen made — even before birth. 
Pedigree affords a strong basis for such estimate. 

On the other hand, pedigree has absolutely no value that is not based upon perfognance 
somewhere. If there were no merit in the family to which an animal belongs, the pedigree 
of a century would be worthless. 

This being true, it follo-yv's that the value of aU performance would be enhanced by a 
pedigree record ; whUe pedigree to have any value should have associated with it the merit of 
excellence in performance. 
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There is too much tendency to forget how closely the two means of estimate are 
associated, — ^to over-estimate the one and undervalue the other. 

There are those who think of pedigree as something fanciful, and of no practical ^*J^*; 
There are others who set too much value upon a mere history of names^beoause it is called 
pedigree and has had some remote association with real or supposed merit. 

But there are many who more justly appreciate both values. These are wise f armerg, who 
will pay an extra price for an animal for the two reasons that he has the appearance of a 
superior animal, and possesses a creditable pedigree. Then there are breeders who have large 
investments in the pedigree side of their animals, who yet are wise enough to demand tM,t 
pedigree be supported by performance. In this connection, it is grati^ing to quote_ the 
following from extensive breeders of Holsteins— (Messrs. Smith & Pow;ells) :— " Pedigree is of 
little value unless it traces to animals of superior merit and breeding, and the only true 
evidence of superior merit is actual performance." 

Pedigree is the record of ancestry. Breeding preoeaes the practice of recording animals. 
It first happens that by isolation and some skill in breeding, distinct breeds become estabUshed. 
It is then seen that by the registration of all the animals of the breed, the purity of blood would 
be better maintained and the value of the animals be enhanced. At this point some individual, 
or an association, undertake to open a register. A reasonable time is then given to allow 
registration of all animals whose characteristics prove them to belong to the breed. The 
register is now closed to original stock, and a Herd-Book is established. 

The only condition of registration while the herd-book is being established, is the apparent 
possession of characteristics of the breed, and the supposed power, by virtue of purity of Dlood, 
to transmit individual and breed characteristics to offspring. 

The herd-book is now open to the offspring of anitnala already registered, and closed to all 
other. 

While the very existence of the herd-book is an evidence of supposed merit, it is yet tru* 
that not all the animals which obtain registration will be superior. It follows that the mer^ 
fact of pedigree, at first and later, is not absolute proof of individual or even of family merit- 
The real value of pedigree is that it is a presumption of merit — of the possession of valuable 
breed characteristics, and that it affords an opportunity for greater assurance by tracing the 
record back to the original, tor proofs of merit. 

Only a small percentage of the stock of the country is pedijgreed. The main portion is 
outside of the herd-books. Necessarily, none of this stock is eligible to any of the existing 
herd-books. Among these outside animals are a great number wmch possess marked merit as 
individuals, and some of them are possessed of prepotency (or power to influence the character 
of the offspring). 

There are hundreds of these animals, perhaps whole herds, to the value of which a pedigree 
would add greatly. It would also be an incentive to owners to give greater attention to 
improved breeding. 

Now while these animals are necessarily and justly excluded from the privileges of 
established herd-books, they need not be excluded from the advantages of a pedigree. 

In what way may superior "common" herds obtain such advantages? Through the 
means similar to what had to be adopted for the different breeds, that were once in a like 
position — having merit without record. The means adopted was the establishment of a herd- 
book, in which registration was possible. In fact, to give all worthy animals the advantage of 
pedigree, it is necessary for each owner of a herd of such to register his own cattle. 

This one may do in what we may call A Farm Herd-Book. The requirements to the 
successful establishment of a farm herd-book are not difficult. The first requirement is a 
Record Book — wjiich wiU be the herd-book. 

This book may be on an exceedingly simple plan of arrangement, and the flUing in of the 
record a matter of easy book-keeping. The record should be full, clear and easily understood. 
It should be made promptly as the facts occur. This will ensure greater reliability, and make 
the work easier. 

The second thing to be done is to Name the Herd. The name of the herd should be one 
that cannot be mistaken for some other. It should have a perfect proprietary character, like 
that of a trade-mark. One way that this may be done is to couple the owner's name with the 
name of his locality or his home. For instance, the Ik Marvel-Edgewood herd, the Goodhue- 
Sunnyside herd, &c., &c. Sometimes the name alone of an individual wotdd be so well known 
in a country that it would be sufficient. For instance, the E. B. Eddy herd. 

The next thing necessary is to Individualize Each Animal in one's herd — to give each 
animal A Name and a Number. These names may be according to the fancy of the owner ; 
but they should be pleasing to the ear and easy to remember. They may be something 
chaiacteristic of the animal as "Jumbo," "Petite ;" or commonplace, as " Brindle," " Daisy ;" 
or dignified, as " Katherine," " Rosamond ;" or a shorter, pet name, as " Kate," " Rose." 

The number of each animal would simply be the number falling to it, in consecutive order 
as its name is entered on the lAst in the Herd-Booh. 

The cheaper way to obtain a blank Record Book would be to buy one, if one could be 
had for purchase. K not several friends might join to have a few printed. As a last resort, 
a person may rule one for himself. 

The next requirement is one that if not absolutely necessary, is extremely dfesirable. It 
is a Uniformity of System for aU the herds. This is necessary for several reasons. It v\ould 
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make the past record of an animal available in the event of its sale and its removal into a new 
herd. It would make possible a comparison of merits, between animals in different herds. 
It would popularize the system, and make the records more easily understood. 

This necessity makes it desirable that a Standard Form of Record be adopted. The writer 
with [a view to help to arrive at such a result has devised a system for Registration of Home 
Herds, which he hopes will form a basis for a future standard ; or which at least will record 
such facts as will be available for tranfif errence when a satisfactory standard shall have been 
found. 

Bejjieving strongly in the practical value of a System of Home Registration, and wishing 
to favor progress rather than possiblj[ hinder it, this new System of Registration will not be 
copyrighted, but is hereby made public property. An effort wiU be made, however, to secure 
its publication by some firm, in which case it wUl be advertised in the Appendix. 

The writer hopes not to create an impression that the formation of this Herd-Book of the 
Farm will add immediately to the intrinsic value of the herd. Nothing of that kind waa 
accomplished in the cases of the unproved breeds. No herd-book can give value to animals by 
mere virtue of pedigree. But the merit that exists and that may be developed may be better 
realized in values by the possession of a reliable pedigree. 

Neither will all herd-books have an equal value as herd-books. Pedigrees in different 
books will have a value which will depend in part upon various factors — the character of the 
breeder, the merit of the animals, the reliability and completeness of the record, etc., etc. 

The proposition to establish Farm Herd-Books is no disparagement to the Herd-Books of 
the Breeds. On the contrary, it is paying the latter the complunent of imitation. Doubtless 
even breeders of registered stock woiold do well to adopt the system of home registration. 
They would thus secure to themselves a better appreciation of the merit of their individual 
herds, and a better reward for their iudividual efforts. The difference between some of the 
herds among the breeds and some of the herds among the mixed herds outside of the magio 
lines, is not greater than the difference between different herds of the same breed I A skilful 
and painstaking breeder of pure stock by keeping a farm herd-book will be enabled to give a 
distinct value to a.Tiima.lK carrying a number in his own book. 

Some Special Advantages in the System advocated may lead many to adopt it : — 

First, No one could be excluded from the benefits of such herd-books. 

Second. The character of the book and the value to be attached to the pedigree of one's 
own herd is wholly under one's own control. Abuses in other herd-books need not seriously 
affect one's own, after a reputation has been established. 

Third. Cheapness of the system. No fees. No cost for registration. 

Fourth. Possible fulness and reliability of the record. If wiU be convenient to record, aa 
it occurs, everything that will be of value as data for the future. The register being at one's 
hand, there need be no delay in registration ; errors and omissions will be fewer in consequence. 
Where the books show a complete and continuous record, they will have a character of 
reliability similar to the day-book of the merchant, which is accepted in courts of law as proof. 

Fifth. An incentive to improvement of stock and better realization of profit from such 
improvement. 

There are other advantages common to aU herd-books, as, for instance, the fact that the 
value of tlie record will increase year by year. 

All herd-books have some disadvantages. Says Miles : "Animals that have been the 
means of establishing the reputation of the breed by their superior merit, wUl be found on the 
record, side by side, not only with the inferior members of the breed, but with those of 
questionable purity of blood. Many animals may trace then- descent from herds that have 
been noted for producing the best representatives of the breed, while others wiU have nothing 
in their ancestral history to recommend them, aside from their supposed purity of blood." 
Miles further concludes that the "inherited peculiarities of an individnal, aside from the 
general character belonging to the breed, must be determined by evidence not contained in the 
herd-books." 

The farm herd-books wiU not secure purity of blood to its pedigrees ; but constant 
selection and weeding out may present a record of performance that wiU form an excellent 
basis for estimate of value. 

Performance is the real basis of all values. There would be little value in a farm nerd- 
book that did not record the actual performance of the animals. But a record of actual 
performance would itself be of great value to every herd, even with no herd-book. 

The most important part of performance is Milk Value. By milk value is meant the 
quantity of milk; and the butter or cheese value of that milk . 

The Quantity of Milk is obtained by keeping a Record of Milk Yield. Milk may be weighed, 
or measured. Weighing is perhaps the most correct, and, with proper facilities, ought to be 
an easy and not expensive method. Whether by weight or by measure the result should be 
expressed by pounds instead of by quarts. Pounds have a universal meaning, while quarta 
vary in different countries. It is not necessary to record ounces. Anything less than eight 
ounces may be dropped altogether. A quantity from nine to fifteen ounces may be entered 
as one pound. This wiU make a general average of sufficient accuracy. 

For convenience' sake, in vreighing milk, first see that all the milking pails are of the sam» 
weight. A tinsmith can easily even up the light-weights by the use of a little extra solder and 
tin, on the outside bottom. Next, provide a weight that will exactly balance that of a single 
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miUdng-paa. This " balance-weight " can be easily made at home, out of waste lead. Now, 
by the use of the balance-weight, the reading of the scales will hp the actual weight of the 
millp. Thus all need of calculation— subsfraction— is avoided, labor saved, and greater accuracy 
assured. 

Where the facilities for weighing do not allow of the use of a balance-weight, there is 
another plan. Let aU the milking-pails be of exactly the same weight. Record the gross 
weights at milldngs, that is, as though Inhere were no pail. When addding up the totals oi the 
milkings, say at the end of each month, or-of a season, deduct from the totals for each cow, the 
weight of the paU inultfplied by the number 0/ mUMngs. For instance, suppose the weight of 
aU the pails to be exactly four pounds each, and'the total of 250 day^ milkings of one c6w t <> 
be 9,500 lbs. Having miUced the cows twice daily, the cow would have been mUied (350 x 2) 
500' times, and the pail weighed that number of times. The amount to be deducted for tare of 
pail would be the weight of the pail multiplied by'the total number of milkings, ot (4x500=) 
2,000 lbs. The actual weight of mUk, then, would be the amount of the totial weighings, less 
the tare of pail, or (9500—2000=) 7500 lbs. 

The Plan of Measuring Milk has some advantages. It is ch«sCp, and might be an accurate 
method. It would seem to require, however, a conveniently guaged vessel, that would give 
the measure — not in quarts but in pounds. 

AsJ;o/regMeno2/ of recording''n!ullc-yields. One Day in Seven will do. An estimate based 
upon an actual record every seventh day will not vary enough from a full record to maie it 
necessaxy in ordinary farm practice to make a daily record. _ 

(The variation will always be less in a general average. In the estimate of the yield 
of the whole herd, the variation from the actual yield will be reduced to so small a Tninffnum 
that the record will be practtcaUy exact. lii the estimate of yield of a single cow, the variation 
for. the whole milMng-period of her life wiU not be worth taking" into account; but some 
slight allowance may be inade, in the estimate for a single season, for a possible vaiiatioii of 
say one to two per cent.) 

This One-Day-in-Week System of record demands several conditions : — 

Mrst. It matters not on which day during the week — froin Monday to Saturday — the- 
milk be Registered, but there shouWL he a certain Record Day, and it should faU always on tn© 
same day of the week, to secure an ev4n interval between. 

Second. The record must include all milkings on tliat day— morning and night (or noon.) 

Third. The hours of milking on each of the diOferfent days of the week should be 
practically the same-; this will make "record day" a fair average of the other days of the period. 

Fourth. The whole day's yield ot record day must be multiplied by seven. The result 
will be the estimated aggregate yield of the period, * 

Fifth. Whan a cow, owing to sickness' or o^her special cause, shows<a sudden or unusual 
falling off, a full record of her actual yield shouM be kept until she returns to her normal yield. 

The following is a very simple FOBM of 'Milk-Register : — 



Number 


No 


No 


OP 


Calved 


Calved 


Days. 


Mng. Evg. 1 


Total. 


KEMARKS. 


Mng. 


Evg. 


Total. 


EEMAEKS. 


p«H.i ( 3 days 

PerlodB ( 6 » 


29 

1 


30 

1 


59 
2 


3 days 177 lbs. 

6 days 12 lbs. 








days lbs. 


davs lbs. 


7 

14 
21 

••; ) 

196 
203 
210 


30 
31 
31 

298 

4 
2 


31 
32 
32 

332 

4 
3 


63 
63 

635 

8 
5 












Totals of FuU 
Periods.. . 


391 


434 


825 












X 7 — 






5775 
189 












+ Partial 
Periods. 


9 days 






Full Totals. . 






5964 




! 








Weight ot Pails 






1696 












Net Weight 






4268 
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• The " Number of Days " in this first column is extended, ly sevens, to the limit desired, as follows : — 
7 14 21 28, 35, 42, .19, 56, 63, 7<i, 77, 84, 91, 98, 105, 112, 119, 126, 13.S, 140, 147, 154, 161, 16S, 175. 182, 189. 
196, 203, 210, 217, 224, 231, 238, 245, 252, 259, 266, 273, 280, 287, 291, 301, 308,' 315, etc. 
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The above fdrm, if carefully studied, will almost explain itself. When a cow calves on 
*he first day after record day, there will be a full period on the following record day. If she 
■calves on any other day, the first period will be a broken or " Partial " one. Besides this 
pai5tial period occurring immediately after milking, there may be one. also when drying off. 
Now, the two top lines across are ruled off f €ir these partial periods. The first f jiU.period is entered 
■i^posite the figure "7" ; the second period opposite "'14," and so on. After the record will 
Iiave been made, therefore, these figures will mdicnte the number of days the c8w has been 
mwfcimgF; and the figures opposite, in the columns "Morning," "Evening," and "Total," will 
be theweight of milk {andpaiT),on vecord dau, o»in one day in seven. 

After the cow has been dried off, the record is closed. Add up the third or "total" 
•column and place the amount under the fli-st foot-Une, opposite "Totals of FuU Periods." 
:^ultiply this total by seven, and set the product immediately under the amount multipUed. Bring 
down the full quantity yielded m the " Partial Periods,'" and set beneath it the psoduot of the 
multiplicatioa by seven just referred to. Add' the two last mentioned amounts, and set in the 
next space, as a " FuU Totdl." Now deduct the weight of milking paU, multiplied by the whole 
number of milkings, and the balance y^ be the futt yield for the whole period of milking. 

The " N^imber of Days" of the milking period is found by adding the number included in 
Partial Periods to the number opposite th£ last record of a FuU Period. This amount may be 
■set at the foot <SE the column for '-' Remark," for future reference. 

In the above Form is given an imaginary record to show the system of keeping the 
Begister. The cow was milked, three days of the first period, and on " Eeoord Day" she gave 
59 lbs., or a total of (59 x 3) 177 lbs. For the " Number of Days" between "21" and "196," the 
irecord (to jgave space) is given in a single amount ; and is 835 lbs. The last weighing was a 
itotal of 2 lbs.; this^ too, was a " Broken Period" of six days, givhig us (6 x 3) 13 lbs. Adding 
up the " FhU Periods," we have a totai of 835 poimds. In multiplying tlds amount by Steven, 
or the Number of Days in a period, we get the total gross weight for the FuU Periods ; or 
(835 X 7) 5,775 lbs. Adding to this amount the weight for Partial Periods, we have (5775 + 189) 

By adding the 9 days included in the Partial Periods to the 203 days of the FuU Periods, 
we have the whole NumW of Days, or 312. The Number of MUkings is this latter amount 
multipUed by 3 ; or, (2ia-« 2) 424 days. 

Multiplying the weight of the mUking-pails by the number of milkings, we have the 
amount to be deducted for tare, or weights- of paUs. Assuming the weight of the paU in this 
case to be 4 pounds, it gives us (4 x &^) 1696 lbs. of tare. This amount subtracted from the 
^oss weight, .gives us the iiet -wreight of milk ; or (5964—1696) 4268 pounds. 

There is less calculation in mis than would appear from the long explanation that is 
necessary ; and the Uttle calculation does not necessitate a tithe of the labor involved in»daily 
weighings, or in tne daUy subtractions of weight of milking pails. 

The Register may be ruled for as many cows as convenient— say one to five. A single fuU 
sheet of foolscap may be ruled conveniently to register the yield of Jive cows, for a whole 
■reason! 

The labor, therefore, of keeping a register for five cows, for a fuU season, involves only 
the weighing (or me^imng) of the milk one day in seven, and the filUng out of a single sheet 
■of ibolscap-^n one sidig. 

WhUe it is net alfflolutely necessary, it is very desirable to keep a Supjdementary Milk 
Register. Calculate, or estimate, ©n "Eecca^i Day," the fuU actual yield for the seven days. 
Divide this amopxit by seven, and the quotient wUl be the correct amount to place in the 
•columns of the Milk Begistcr for that day. The feUowing is a convenient form of 

SUPPLEMENTARY MILK REGISTER. 



Date. 



Mng. 



Evg. 



Total. 



Remairks. 



Date. 



Mng. 



Evg. 



Total. 



B^narks. 



A Register Board is the next requisite. This is simj)ly"a planed board to cariy the Register, 
■which latter may be tacked to the hoard at each of the four corners. A string, neany the 
length of the board itself, is fastened by one end to tiie top of the board, and to the other end 
lis tied a lead-pencU, which is always kept sharpened. The board itself is provided with a hole 
;at the top, or a string, that it may be conveniently hung ujion a naU, at the stable, or in the 
!house, and easUy removed. For tacks, regular " drawing pins " are the best ; faiUng which, 
'take common tacks, and make up for a smaU head by putting on a stout leather " washer," or 
3oose head, wider than the head proper. This is a simple and cheap apparatus, and a 
wonderful convenience. 

A Secondary Object of a Milk-Record. Cows are affected by such influences as changes in 
food, in the weather, by their general treatment, by disaj^ointment, by accident, sickness, &c. 
Some cows are more sensitive to such influences than are others. The cow least affected by 
these conditions, other things being equal, is the best cow. Now the milk record is a veiy 
good index of these conditions. It is weU, then, to keep, a record also of these influencing 
changes, such as temperature of the stable ; changes in feed ; bad treatment of the cow, like 
ibeing run by dogs ; periodic bodUy ocaiditions ; accidents ; sickness, &c. 
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Not only will these records show the hardiiiesB and relati-ve value of the cow, biit they will 
caU attention to what are the helpful, and what are hurtfiil influeiaces, and so have an educa- 
tional value. For instance, if a (fog be set upon a cow, or if she be ojSaacmse ill-treated, the 
milk record will be affected. 

Let it not be supposed that these records involve great labor or much time. If some 
systematic plan be adopted and constantly followed, it becomes a simple matter of a few 
minutes each day ; and it soon becomes an interesting work to the aairyman who has set 
himself to improve his stock. 

The Butter Value of Milk, or its Cheese Value, is the number of pounds of butter, or cheese, in 
each hundred pounds of milk. To obtain these values for practical purposes, it is best to 
adopt the usual process of the dairy. 

For butter value, several miUdiigs of the cow to be tested are kept separate from the rest of 
the milk, carefully weighed, and the whole set by itself, either in deep cans or shallow pans. 
It is in usual order skimmed and ripened, then churned at one churniug. 

To secure correct results, a Rule of Process should be adopted and always followed. The 
following is suggested : Skim at 36 hours. Stir Cream thoroughly as each new lot is added. 
Let the cream stand for 12 hours after last mixing, at a temperature of 60°. Chum at a 
temperature not above 60°, except when the cream is difficult to chum, as in vmiter when 
affected by distance from calving, dry feed, &c. Brine-salt the butter. ' _ . 

The Rule for obtaining butter value : multiply the weight of the butter by 100, and divide 
the product by the weight of the milk which produced the butter. Example — Given four 
milkings, which weigh as follows : 165/16 + 15i2/i6 + 16*/i6 + 159/i6=63i*/i6. This milk produces 
2ii'/i6 lbs. butter. To make the calculation easy, reduce these amounts to fractions ; which, 
of course, will be ounces. MUk, 63w/i6 lbs. =1033 oimces ; butter, 3iO/i6 lbs. =43 ounces. 
According to the above rale, "multiply the weight of butter (43) by 100" : 43x100=4200. 
"Divide the product (4300) by the weight of milk which produced the butter (1033)": 
4300-v-1033=4.1o. The answer : The butter value of the milk of the cow tested is 4.1S lbs. 
butter for every 100 lbs. milk. In other words, the butter value is 4.15% (four and fifteen 
hundredths per cent.). 

In estimatiag Tnilk quantity the ounces were not taken into account because they were 
averaged. But in weighing milk for test of butter value, it is necessary to be as exact as 
possible. The large proportion of milk to butter, about 25 to 1, introduces an element of error. 
An error on either side is really multiplied by 35. It is necessary to be exact to the ounce in 
these tests, after which we may trust to beneficent working of the law of averages. 

In testing for butter, or cheese, values, it is not necessary to use a specified number of 
milkings, nor to adopt just the process above described ; but it is necessary to treat all cows 
alike, and always to carry out as nearly as possible the same process in every case. Results 
should be Carefully Recorded, and kept for Permanent Reference. 

Frequency of Tests for Values. Tests become of greater value the oftener they are 
repeated ; but for practical purposes, they need to be repeated only till a certain uniformity of 
result shall have proved their correctness and perm,anem,t value. 

For this reason, it wiU seldom be necessary to long continue making these tests. After a 
time, the butter value of each cow vnll be established ; after which only an occasional test will 
be necessary, to note any variation caused by age, food, treatment, &c. It is desirable, 
however, when testing, that all the cows be tested in immediate succession. 

An interval may then intervene, and the cows be tested again, preferably in the same 
succession and order. Intervals between tests may become longer as the tests are repeated and 
the results are more uniform, tmtil they are discontinued, except an occasional test as above 
explained. 

A Register of tests for values is necessary. The following Form of Register wiU be found 
convenient for Butter. 



No. 

of 

Cow 



s- 

CPi? 



^3 



GoNSEcuTivE Milkings. 



Total. 



Since all comparative tests should be made as nearly as possible in the 
tain Conditions of Tests should be adopted. The following is suggested as a 



Butter 
Value. 



K^Aiiv-u «»* r „ .- — /r — - — ' same manner) 

certain Conditions of Tests should be adopted. The following is suggested as an example for 
testing for butter values. Include /oitr miKngrs; allow milk to stand not over 10 minutes 
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before setting ; employ deep-setting system, 86 hours ; ripen 12 hours, at temperature of about 
60°; salt medium, or brine-salt. Note temperature of churning, and try to chum at same tem- 
perature till the test has been applied to all the cows being tested. If it be necessary to 
change the churning temperature, let it be done when beginning the roim.d anew. 

The foregoing method of testing applies to farms of ordinary equipment. To carry it out 
no exti-a apparatus is required, except several mUk-cans large enough to hold a single nulldng, 
a small sized cream-holder, a chum smaller than the one in ordmary use, the Register and 
Register Board, and light scales or balances. In other words, all that is required is to weigh 
and set the niilk, chum it, weigh the butter, and keep a full register of the facts. This may 
be accomplished, on many farms, with no extra outlay at aU. In any case, the outlay need 
not be large. 

For imlk cans, or "creamers," what is wanted is a tin ^ail with glass and faucet at bottom, 
and a cover that is ventilated, similar to what has been illustrated in the section devoted to 
" Creaming." 

For size, one 20 inches deep by 8 in diameter wiU hold a little over 35 lbs. (3} gals.); and 
one 20 inches deep by 6 inches m diameter wiU hold a little over 20 lbs. (2 gals.) 

Either creamer can be used with lesser quantities. They can be made by the local tin- 
smith. Where even so small expense is not practicable, the work can be done by the shallow 
pans, and the chum', in ordinary use in the dairy, although not with the same degree of 
convenience and satisfaction ; if scales are not available, the milk, with care, may be measured 
and converted into pounds. At ordioaxy temperatures, or about 60', an imperial gallon of 
milk will weigh approximately lOJ-lbs., and a wine gallon wQl weigh 8i lbs. This will be 
sufficiently correct for purposes of test. 

IMPROVEMENT of Stock, One object of the dairyman should be to make as much good 
butter, or cheese, as he can per acre. To succeed in this aim he will require that his cows 

be good ones. Selection, wiU be the first means to be adopted to improve the herd. The 
cow is not everything. The best cow wiU do her best only when well-kept— well-treated and 
weU-f ed. But some cows are so poor that no skiU in keeping them wiU make them profitable 
to the owner. 

It is probable there are some of these cows in most of the ordinary herds. It is probable 
that in most herds not only there are cows that do not give any profit, but some that are kept 
at an actual loss, A dairy writer, in 1851, gives the result of a number of experiments made 
to test the butter- value of the milk from twenty different cows. The result showed that the 
number of pounds of butter to each hundred pounds of milk ranged from so low as 2^ lbs. to 
as high as 6^- lbs. 

The average of this whole herd was a high one for an ordinary herd— being 4} lbs. Six 
coFS gave about the average. The average of seven was 3i/6 lbs., or over 25 per cent, lest 
than wie whole average. The average of another seven was 5f lbs., or over 25 per cent, more 
than the whole average. In other words, the seven best cows gave nearly 80 per cent, more than 
the seven poorest I Unless there were an extraordinary profit in the herd, or the seven poorest 
cows were very small consumers, it must follow that one-third of the herd were kept at a loss. 
At all events, the large excess over the average that one-third of the herd gave, went to make 
up the deficiency in the quantity given by the same number of ^e poorest cows. 

It is to be feared that even now,, over a quarter of a century later, there is little improve- 
ment. Hon. Harris Lewis, a keen observer, and one of the best authorities in practical Unes, 
in 1882, claimed the existence of a similar state of things in the old banner cheese county, 
Herkimer, N. Y. He said that one-third of the cows there failed to pay their keeping ; about 
one-third wiU balance the books, and from one-third they reclaim a profit. That is, one-third 
of the cows, pay for the loss sustained on the other third, and leave a little margin of profit." 

By selection is meant the weeding out of poor animals, and replacing them with better 
ones. It does not necessarily mean selling off half the herd, and the immediate purchase of 
cows to replace that half. Although this might in many cases be a profitable transaction ; it 
is not generally practicable. But selection does mean the getting rid of the poorest cows 
of the herd as fast as circumstances wiU allow, and the filling up of the herd with good cows, 
or what give every promise of making such cows. And this is easily donei It is agradual 
process iSat involves intelligent discrimination and judgment, notwithstanding a full purse. 

The first requirement in selection, is to Uam the value of each cow in ttie herd. This will 
be done by Testtno. In the instance quoted, of 20 cows, the owner knew, by the general result, 
that his cows gave an average of 43J lbs. Only by actual test coidd he know that one cow gave 
over 6 pounds while another gave only 2J lbs 1 

A knowledge of the real value of all the cows in the herd, singly and relatively, is easily 
followed by a weeding out of the poorest, and the gradual improvement of the whole herd. 

One should not be satisfied with the low average yield of existing herds. There is reason 
to believe that the average is not over 100 lbs. butter a year, per _cow._ The writer has in mind 
one dairy in which are made 3200 pounds with 80 cows. This dairy is doubtless above the 
average of most dairies, in most districts ; for in the dairy herd are cows which have been 
tested for butter and have yielded two pounds in one day. There are not many ordinary 
dairies in the country in which are cows which will give two pounds in a single day ; and the 
dairymen are few who have ever taken the little trouble necessary to learn how much butter 
their best cows may give. 

Grades, The most the average farmer can do in the way of introducing pure blood into 
his herd is Iby means of crossing. 
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Mr. Arnold says that crosses between thorough-breds are frequently improvements upon 
the original stock. We are told of a dairy owned by Mr. Fish (in which waa produced 800 lbs. 
cheese to each cow) that was made up of grades and crosses, most of them crosses between 
AvTBhires and a milldng-strain of Shorthorns. 

The early general improvement of the herds of the coimtry must needs come through 
crossing. Thoroughbred stock were estimated by Mr. Arnold, in 1874, to be only about one 
per cent, of the dairy stock of the United States. Only a part of these were enough better than 
common stock to be worth buying at an enhanced price. Even this inferior stock is not 
within the reach of the average dairyman, to make up a full dairy, even if it were well that it 
should be. Happily the improved breeds are available (in the use of males only) for the 
infusion of fresh blood and the supply of grades. In this way it is open to every dairyman to 
secure the very best blood, and at a cost within his means. 

Doubtless, the read^ will net need to be told that continued improvement demands that 
the males be always pure, and never selected from grades. 

Relative Value. For determining the relative value of different breeds, it can hardly 
be said that we have suflBcient data. For the practical purpose of milk-production, the 
important question is : What is the relative actual yield of the various breeds ? We have 
many records of the actual yields of individual cows, and even of herds ; but the data is 
'inadequate for the needs of just comparison. We do not always know the full conditions 
under which the yield has been obtamed, or what was the fqed, its cost, etc. Even if we 
iknew this in some instances, we do not know it in the cases with which we would desire to 
make a comparison. 

It is very probable that the day is fast approaching when the real test of value — ^perform- 
.ance — will be recognized by breeders, and our questioning be anticipated by such careful and 
■complete tests as wiU be quite satisfactory. Bre long it is Ukely thsCt we shall know the yield, 
and the/ood cost of the«^ield, of a sufiELcient number Of cows and even of herds, to make choice 
comparatively easy. 

In the meantime, we know that each breed has some speeial merit that adapts it better 
ithan any othM- breed' to certain circumstances. We know enough of the general characteristics 
•of the different breeds to enable us to make a fair choice to suit our peculiar nee^s. We know 
too, that in all the breeds there is a great range of merit, running from high perfection almost 
or quite to the point of scrub leveL 

The characteristics of the difiEerent breeds are so marked that they naturally divide up into 
'Specfel lines of production ; as, for instance, mUk or cheese breeds, butter breeds, or beefing 
ibreeds. 

Breeding is the next means of securing a better he>d. Space will not allow adding much 
'to what has already been said on this subject. 

Rules in Breeding. 1. Do not couple extremely large males with very small cows. T'he 
itendency of the large male to beget his hie in a large offspring is likely to overtask the 
•capacity of the female to carry, nourish, and easily deliver the o.ffBpring. The result is 
Efrequently injury to the cow, and usually unfavt)rable to the good form of the calf. If it 
■sometimes ha^^ens that no bad results arise from such a course, it is doubtless because 
rthe male is less prepotent hi size than in sorae other characteristics. 

Sf it be desirable to cross animals of a large-sized breed, like Short-horns, for instance, on 
S'lnaU cows, choice Ihould be made of the smaller-sized males of the breed. 

There is not the same objection to coupling small males with laxge females ; on the 
•contrary, the result is sometimes very satisfactory. 

3. Avoid unnecessary .erossings. Persist, for the sake of prepotency, in coupling certain 
animals as long as results will warrant so dpu^S- Here it is wise to let weU-enough alone. 
Change may become necessary under condinons like the following. (1) When bad results are 
apparent in coupling certain animals ; when the results are possiMy gpod, but inadequate, and 
■something more premising offers ; when animals are getting too old ; when animals'are too close 
■of kin, and constituiaonal deffects are apparent or feared. Change should not be made without 
such or similar reason therefor — ^it should never be made for the mere sake of change, which 

lis in itself undesirable, because of the. natural law of prepoteney. As AUenhas w^ said : 

" It is mischievously introducing a multiplicity of crosses into one's hard, and t^us, scattering 
■their blood into uncertainties, and wide variety of offspring, when^ed exceUencifes might Ife 
I perpetuated to more advantage."" 

3. Have a due regard tot pedigree. By pedigree in breeds is meant asn authoritative record of 
i ancestry. Pedigree has not a direct intrinsic value, like blood. It is to blood what a promise 
to l)ay is to money. It .is a supposed guarantee of blood. It is the ancestry that has the 
intrinsic value, and the pedigree has merely a representative value. As such it is important. 
The aivmal which has a good ancestral record may be expected to show a good individuai 
'record, and he should be valued accordingly. 

But the mere fact that an animal Has a pedigree is not enough. Such an animal is 
presumably a better than ordinary one, because he is pure-bred. A promise to pay is better 
Jthan no promise. But as one would not highly value a note of hand without knowing h<m 
mueh is promised, and what the character of its endorsation, so we should not really value 
pedigree without knowing the character of the pedigree,' or whether it is reliable, and what 
it shows the ancestors to 'have done. 

Even at the best, to ha*re a due regard for the pedigree is to give it a place, as a rule 
■subordinate to'Mtie individual record, 6r appearanee, of the animal in question. Both tests 
-s.iould be considered, but mainly that of theanimal itself. 
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Selection. Certain Points which " all cattle, of any breed, should possess : — 

" 1. A fine head, small and lean. 

" 3. A broad, fiiU and deep chest, giving room for weU-developed and vigorous lungs 
to play. 

"3. (Jood length, breadth and roundness of body, roomy and fuU from shoulder to hip, 
with low flajiks, thus giving room for abundant action of the viscera, or bowels ; and expansion 
for the foetus, if in a female. 

" 4. Straight back, broad hips and good length of loin. • 

" 5. Fineness of bone, and smoothness in the carcase generally." (Allen.) 

Rules for Cow-House. " A breeding, and milch cow, should always be gently and kindly 
treated. 

" She should never be driven at a pace beyond a walk. ' 

" She should never be jumped over fences or bars, and when necessary to pass them, theN 
should be let down low for her to go through easily, and without effort. 

"She should not be boisterously shouted at in driving; and if where a number arc 
together, they at anytime become crowded, ample time should be given to get out of eai * 
other's way without hooking, or hunching. 

" Never suffer the cow or th§ herd to be worried by dogs, either by driving, or in the fid 
when grazing." (AUen.) 

The cow's health, her dairy qualities, and her future care, are values which demand t^enti' 
treatment always, and were it not so the instincts of manhood must condemn brutal treatmerj ( 
at any time. 

Pasture. The perfection of feeding is pasture-feeding at its best. Summer weather ; rich 
upland slopes ; sweet grasses unmixed with weeds, for food ; water pure and abundant ; fipli'^, 
roomy; shade, convenient; quietness, comfort and plenty: — all the essentials of health and 
comfort are here — air, exercise, food, drink, in perfect combioation. No wonder it was 
used by the Psalmist of old as a figure to express human happiness. 

Such is pasture-feeding at its best. The reality in practical life too seldom approaches it. 
Too often it is at its worst. Scant, weedy, innutritious grass, giving in a day's travel all t>\iiT 
it too little food to produce milk without robbing flesh ; water out of easy reach and at tliat 
sometimes stagnant ; no pleasant shade vrithout long tramping after it ; flies all day; dof^s for 
drivers, and kicks from milkers — ^Poor brutes I All of them 1 Such is the pasture at its woi st. 

It will be the general practice, and doubtless the most profitable, to make pasture of tiie 
land that is most mfficult of tillage. Such land is sometimes admirably adapted to pasture and 
not at all so to tillage; For instance, roUing ground, broken by a stream of water, rocks and 
clusters of trees, etc., often possesses large space of ground that wilt produce finest herbage. 

All pasture has similar requirements in the matter of warmth, moisture, and plant-jaod 
and roots or seed for its grass crop. 

In old natural pastures the grass is frequently found too thin. Manure will cause it to 
thicken, but sometimes Seed must be sown. Preparation for seed may be made by a fine- 
tooth harro^w, and sowing may be followed by an application of fine manure or bone. 

Better stiU, is the thorough Cultivation and sowing with a -^^iety of succulent gia.sses 
with a view to its being permanently productive. It is a poor pasture indeed that is to bfe nwed 
for years, that wiU not pay for such thorough cultivation and preparation. 

When the pasture land is cold from excessive dampness, resort must be had to Dkainaue. 

In natural pasture, dampness is perhaps less frequent than Dryness. When there is not 
enough moisture to prevent drying up of grass, the latter may be protected by a mulch. A 
suitable mulch wiU be found in manure, muck, straw, bog-grass, or any light brush. This 
mulch wiU also add more or less fertility to the soU, which is required. 

Succulent Food. It is doubtless true that nature is best served by a food in which the 
water and dry matter are well mixed chemically. The ideal food would be the tender, juicy 
grass. Succulent food must not have in it water to an excess. Green soiling-crops have this 
defect. They have too much water. Moreover, such crops are too green and immatme. 
Just what difference there is between a very green apple and a ripe apple, chemistry dot , ot 
indicate, but the difference exists. There is a similar difference between quick-grown, wai ^• 
plants, Uke com, when very green and when riper. Hence, before feeding out these plants 1 1 1 \ 
should be allowed to lie a day or two after cutting, to wilt. They wfll tmburden i-i. i.i.s 
moisture, become concentrated, and approach that ripened state that will make them n.die 

wholesome for cattle. , j , ^ . , ^ 

Ca,ttle thrive, of course, upon the green pasture grasses, fresh grazed, but it does not t<u , ,^^ 
that they should thrive upon the larger, ranker, coarse plant fodders, like corn. 

Soiling. It is difllcult to define the term soiling. It has been defined by one as ari'* iil 
feeding -when the pastures fail, and by another as the act of feeding cattle green 1.. t. 
Neither of these definitions cover the actual use of the term. It does not refer exclusi ■ i o 
either of the above. A definition that better accords with the recognized use of the \ '■ « 
that it is the artificial method of feeding cattle in the pasturing season in place of the n, ' n ;il 
method of grazing them. It applies mainly to the grazing season. 

There are practically two distinct methods of soiling. One may be termed Part .' 
which is partial feeding and partial grazing. The other is Full Soiling, which means the 
substitution of feeding for graaing or stable for pasture. 

There are many reasons for advocating part soiling rather than urging full soiling. i 

soiling combines the advantages of both pasturing and soiling. It also is a changi 

7 
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practicable, more easily carried out, and more likely to be carried out. It is a first step in the 
way of progress, and whatever good there is in the last step will be better appreciated after 
knowing bj; experience the advantages of the first. 

Part soiling, which is a supplement to the pasture, and not a substitute, is to be strongly 
recommended. There is everything in favor of the practice, and not one reason to urge 
against it. 

There can be Uttle question of the advantages of half -soiling, because it combines the best 
advantages of pasture and feeding. The advantages of full-soiling are a question of price of 
land and labor, and state of land. 

Some of the advantages of half -soiling are : — 

1. Obtaining fuU. value of pasture. If land in the flush of season is not nearly full 
pastured, the grass will grow rank and be unsuitable for feed. If it be f uU pastured, the result 
is more serious, for during the dryest season the cattle will not be sufficiently fed. They lose 
milk and perhaps flesh, and do not recover the mUk. Soiling will allow the luU use of pasture, 
and wiU supplement the lack when there is dearth. 

2. Cattle wiU give more mUk by semi-soiUng. It is almost impossible in most cUmates, 
when utilizing pasture to the extent that farmers practically will do, to keep up the milk flow. 
And some years there comes an unusual drought. By soiling, the cattle may be fuU-fed, 
because the lack of pasture is fuUy supplemented. 

3. More cattle may be kept on a given acreage by reserving an acre or two to grow soiling 
fodder, and by putting on pasture all the stock it will feed during the flush season ; the fodder 
will supplement the lack when pastures fail, and thus more cattle can be kept on a given 
acreage. 

4. Pasture may be kept in better condition. The feeding of cattle in pasture from other 
food than that produced by the pasture itself, enriches the pasture. Again, part soiling pre- 
vents sometimes injury to pasture. When during summer drought or fall dearth, the cattle 
feed so closely as to injure the crop of the following year. Soiling at such time avoids this 
disaster. 

An easy method of part-soiling is to sow a piece of ground with com, to be cut when 
green, and fed to cows as the natural pasture-supply falls off. More than is likely to be 
required should be grown, the balance being most useful to bridge the change from pasture 
grass to stable hay. Grain, even, may be profitably fed along with this green fodder, 
especially if the latter is insufficient in quantity. The manner of feeding the extra food in 
pasture is of some moment. _ The practice of feeding it at one particular spot may do well for 
convenience ; but it results in making one part of the pasture very rich and leaving other 
parts very poor. If it were carted to a part of the fidd where it is most needed, the presence 
at that part would enrich it. If not convenient to cart the fodder, the solid manure occasion- 
ally might be gathered up and spread over other paxts of the field more in need of it. 

Com. In dairy-farming corn is in the way of playing almost as important a part as 
meadow grass. A knowledge of its cultivation is important. 

Com must be planted, in northern limits, in the warmest location and soil; and, anywhere, 
the son needs to be meUow, rich and clean. 

Com is so rapid a grower that it requires a soU rich in plant-food that wiU readily respond 
to its demands. The plants may be weU started by sowing with the seed some quick-acting 
fertilizer. 

Do not plant till the ground is warm. A rule given by some authority is to plant when 
the thermometer averages 60 degrees in the shade. 

There are two common ways of planting corn in drills and in hiUs. " Planting in drills 
gives more plants, and so, a greater yield to the acre, and is best on clean land ; hill-planting 
allows the crop to be worked both ways, and is preferable on weedy soils." {Am. Agriculturist.) 

" The chief enemies to sprouting corn are various out- worms and grubs below ground, 
and crows and black-birds after it is up. Tarring the seeds will keep off insects. A pint of 
warm tar and a peck of seed are stirred together, until every kernel is evenly coated, then 
roU in plaster. Birds are kept off by scare-crows (pieces of tin from hanging cords) clattering 
wind-inills, &c. {American Agriculturist.). 

Corn Fodder. This is good feed ; easily grown, and yield per acre is large. It must, 
however, be properly cured and stored. If left in the field and long exposed to weather 
alternate rain and sun, it loses its value as food, and is not worth the labor expended upon it! 

Wheat Straw is not very nutritious, but where fodder is scant it may be used in small 
quantity. It is well to stack it, and allow cattle access to it when they are out for exercise 
and air. 

Roots. " Fed out from a cellar, where the temperature is near freezing, are too cold upon 
the cows' stomachs. May be obviated by mixing the cut roots with a little corn-meal and 
some cut hay which have been moistened with hot water." {American Agriculturist.) 

Potatoes. Either raw or cooked, make good feed. Are improved by being mixed with 
bran or meal. 

Pumpkins. A good fall and winter feed to add to main feed. 

Ensilage is gi-een fodder preserved m a fresh state. The manner of preservation is similar 
to that used in canning vegetables, and fruits for human food — by exclusion of au-. 

A Silo is a receptacle constructed- purposely for hc.Ming and preserving green fodder 
Ensilo is the verb used to express the making of ensilage. The word ensilage is also used as" 
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a verb in the same sense : We put corn fodder in a silo, and ensifo or ensilage.it, and the 
product we call ensilage. The main requisite of a bUo, is that its -walls he air-tight, and that 
they be perpendicular and smooth to facilitate the weighting and settling of the fodder. The 
silo may be built with any convenient material stone, wood, brick, concrete ; its walls even 
may be earth. It may be constructed and located in any manner desirable, above or below 
ground. 

The fodder is usually cut small and closely packed in the bUo and weD treaded down. It 
is covered by boards or planks upon which heavy weights are placed, the wholecover following 
the fodder as it settles. The weights are stones, logs, or boxes flUed with earth. 

The less the change in the fodder the better the ensilage will be. In practice, ensilage is 
generally found to possess an alcohoUc or a,cetic odor. This indicates a loss of nutrition and a 
less whwesome food. Some instances of fodder remaining almost or quite unchanged, point 
to the xjossibiUty of making it practicable to always produce such a result. 

ATiJTnn.lg soon become accustomed to ensilage and, it is claimed, thrive under it. 

EnsUage should be given at first in small quantities, gradually increasing. 

The question of the value of ensilage is not yet definitely settled. The weight of experi- 
ence, however, seems to be in its favor. Whatever may be urged against it, there are not a 
few positive advantages in its use which cannot be questioned. 

An y who are inclined to give it a trial, are advised to read up the now plentiful literature 
upon the subject, and to visit the nearest neighbor who has built a silo. 

Cotton-Seed Meal. The value of this food is double. It may be worth its cost as a food 
— ^to cause increase of the milk. But its manurial value is also great — exceeding that of any 
of the ordinary grains. 

It is a highly concentrated food and must be fed with great care. Always feed carefully 
at first. Feed it sparingly both to pregnant and newly calved animals. It has a tendency 
when fed in quantities, in. the one case, to produce abortion : in the other case, garget. 

Changes in Diet are made at a cOst of food or waste. They are cause of loss in proportion 
as they are sudden. Let them be made as seldom as possible, and let them be gradual. 

The intelligent proprietors of moimtaln farms in portions of Europe begin the pasture 
season by letting the cows out towards night when the cattle are not hungry, and even then 
only for an hour at first, increasing the length of time, little by little, every day. The result 
has been an iiicrease rather than a decrease in milk-production. 

The change from a rich diet to a lighter one, doubtless, produces less disturbance than vice 
versa. • 

Table of Equivalents ; on the Basis of Hay. (Approximate). To 10 bs. of Hay, @ $10 per 
ton, the following ai'e equal : — 



Per Ton. 
40 to 50 lbs. Green Clover @ $3.00 to $3.50 



8 
25 

33 
17 
10 



10 
30 
40 
50 
40 
16 
20 



. Clover Hay 10.00 



Green Indian Corn 
Dried Corn Stalks. 

Wheat Straw 

Barley Straw 

Pea Straw 

Buckwheat 



12.50 
4.00 
2.50 
8.00 
6.00 

10.00 
5.00 
Per Bush. 



3.35 . 

3.00- • 
2.50 » 
6.00 » 



mo 6 lbs. Wheat @ 50c. to 



Barley. 

Oats 

Indian Corn 

Pe&sor Beans. .. 
Buckwheat 



40 
25 
47 
60 
43 



30 to 40 lbs. 



34 



25 
20 

5 

3 



to 



36 > 

50 . 

45 > 

30 1. 

30 . 

7 lbs. 
4 < 



Potatoes 

Mangel-Wurz^ . 

Turnips.... 

White Carrots. . . 

Red Carrots 

Cabbages ....... 



Per Bush. 

7io. to 15 



8i 



8i 

6 

6i 

13' 
35 



Rye Straw, same as Green Clover 



67 

48 10 to 13 lbs. 
43 10 

56 16 « 18 

$1.00 17 » 18 
50 

Oat Straw, same as Barley Straw 



10 

16 

PerU). 

Linseed @ fc. to 1 

Oil Cake. li « 2i 

Per 100 Lbs. 

Wheat Bran @ 40o. to 50 

RyeBran 40 

Wheat ChafE .... 28 » 81 
Rye or Barley 29 » 31 



Indian Com ; Pea and Oat Chaff, same as Wheat Chaff. 

Shelter. The importance of stabling aniinals is not fuUy realized. 



Rye, same as 



^— . •'■' ^* were, animals 

wouidnever beleen sWvering, even on theprairies, where an economical shelter would permit 
it Granted that the animals live through the winter and appear to thrive, it remains true 
that more food is consumed, and that disease, sickness, loss of animals, especiaUy ^nong 




actual vaiue, and their yield. , , . 

Salt for Cows. If cows were forced to eat salt by it being put into their .food; it might do 
them harm, but it is extremely doubtful if cows wiU eat too much salt, if they are allowed free 
access to it, and free choice to take it or not. Salt being an apparent need for the system, wiU 
help to keep the animal healthy. This will increase the flow of mUk and improve the quality. 
It is believed that salt wiU do this directly, and that its use will improve the churning quality 
of the mUk. But salt should be given regularly. , If not there will be suffering ; at one time 
from lack of it, and at another time froin excess of it. Provide rock salt, and have a place for 
it where the cows can always go to it. , Put a trough in the yard ; qv a box in the side of a 
building (with a roof) ; or a box under the cattle shed. 
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Watering Cows— How Often. It may be regarded as a practice that cows will drink water 
of tener in summer than in winter. Some good farmers water once a day in winter and twice m 
summer. If cows are turned out for water twice a day in winter, it is enough. But if water were 
conveniently available, it would be better to give at least thrice daily, even in winter. _ In 
summer especially, it is better to allow stock constant access to water, m plentiful quantities. 

Itcows are turned out to water when weather is cold they should be put back immediately . 
If the weather is mild they will be the better for a little while of airing. 

Warm or Gold. In winter, warm water is better than cold. If not supplied warm, the 
temperature must be raised in the body .of the animal, and this heating is at the expense of 
food When stable is properly ventilated, i!n cold weather a deal of food must be expended to 
keep the cows warm. It would be thus not only a saving of food to give cows warm water, 
but would be less of a tax upon the physical economy. 

On the other hand, artificial heating of water is done at cost of fuel and time. Whether 
it wOl be a gain to heat the water will depend upon the cheapness and convenience of heating. 
The fuel required to heat the water would not be Ukely to cost so much as the fuel in the 
shape of feed supplied to the animal with which to warm the water. If the work of heating 
can be made reasonably Ught and convenient, the advantage would be decidedly in favor of 
heating. 

Carding Cows. The skin is one of the outlets for waste matter. Life and health depend 
no more upon the asBimilation of food for maintenance, than upon the discharge of all the 
waste matter in the a nim al economy. Abundant provision is made for the escape of all waste 
matter, but it is aU nBeded. The skin does a large part of the work of eliminating the waste 
of the system. The skin is not a perfectly closed covering. It is full of pores which are nature's 
channels for the escape of waste, or impm-e matter The escape is in perspiration or sweat. 

In a state of nature, the skin of animals is in a comparatively healthful condition, and 
performs its functions properly. The vigorous action in wild life, the air, sunshine, rain- 
washings and the roomy fields affording always a new £ind clean bed : aU this conduces to the 
healthful condition of an animal. Its skin takes care of itself. Perspiration is perfect, and 
the impure matter is evaporated, rubbed off, or washed off. Not so in a state of domesticity. 
There is a less vigorous state of health, induced by the general habit of life, and the skin and 
all the organs feel it. None of the organs, internal or external, are, in tliis condition, so 
capable of properly doing their own work. Yet, if one organ be obstructed, the other organs 
are called upon to do more than their own part of the work. It is under such conditions — when 
it can least be afforded, that some of the organs are obstnicted. The confinement of animals 
during a season of the year in closed barns, the lack of exercise, the artificial diet, the limited 
space, the tainted atmosphere, have the effect of reducing the vigor of the whole system, and 
especially in impairing the functions of that part of the system which is no less important than 
the other organs as an outlet for waste matter — ^the skin. 

This condition of things in artificial hfe is artiflcialljr met. First, by making the condi- 
tion as favorable as possible — in keeping the stall of the animal clean and well littered. Second , 
by cleaning the body of the animal — by an occasional washing or sponging, and a daily brushing 
or carding. If this be not done the skin becomes clogged, the perspiratiion is retained in the 
blood, poisoning the blood ; or if the animal be a milker, making the milk impure and 
unhealthf ul, and tainting the products of the milk. Thorough brushing removes the scurf and 
promotes healthy action of the pores. 

The most effective means of securing this desired result of a clean skin and a healthy 
action, is the card and brush. The use of the card is demanded at aU times where 
animals are stabled, but it is demanded especially when they are shedding their hair. The 
brushing should be daily — and wiU repay the labor — but if the dairyman thiSts that this cannot 
be done, let it be done less frequently — at least once a week. 

It is 'the common practice to apply this care to horses, but it is not a comifton practice to 
apply it to cows. Why this is the case the writer cannot explain. That there is no sufficient 
reason for it the writer is sure. If there is a constitutional difference between the two animals 
and the structure of the skin that makes a clean skin and open pores necessary to the health of 
a horse and not to a cow, the writer has yet to learn it. It is possible that because of the 
larger value of the horse the owner bdlieves the time spent upon it well paid in the one case and 
not in the other. It may be claimed that there are farmers with whom labor is so valuable 
and whose cows are so worthless, that it will not pay to card the cows, even to maintain them 
jn health and to have the milk good and pure. If this be the case it is better either that their 
cOWs be improved, or the dairy sold off and the high-priced labor be turned into a more 
(.ongenial and profitable channel. Cabd the cows. 

Exercise. ■ There is no doubt that every animal as well as man absoluliely requires exercise 
as a condition of good health, and thorough exercise, or exercise of different parts of the 
system. Animals may do comparatively well when shut up all winter in a stable, but their 
wellidoing is owing not to lack of exercise, but to the absence of other unfavorable conditions, 
or to some favorable conditions in other respects. Preserve the favorable conditions otherwise, 
anc^add the exercise, and the animals would do still better. , But unless exercise can be 
provided without the unfavorable conditions sometimes attending it, it is better to bo 
without. For instance, to' leave animals, for the sake of exercise out of doors long enough to 
become cold and wet and chilled, is to waste the extra feed, to resist the cold, and to cause 
disease as a result of such exposure. Especially is this true of cows in fuU mUk, which require 
only the gentlest exercise, and are very susceptible to exposure. 

During cold weather, it is economy to give cattle very little exercise. It is enough in 
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extreme cold weather to let the cattle out at noon for a short time only, at which time they 
may be also watered. Accustom cattle to go back to stable, and it will be noticed how 
wilUn^ly they seek comfortable quarters, and how unkindly they take to the pleasure of 
shivermg in the outside cold. 

Fertilizing. In nature, nothing is produced from nothing. A blade of grass will no more 
grow without food than will a cow. 

_ Plants are dependent upon the soil in which they grow for the food which they need. 
This food is called n^lant-fooa. Some soils are richer than other soils in plant-food ; but all 
soils are alike in this, that the amount of plant-food contained is limited. Some soils may be 
drawn upon for years and yet retain sufficient to promote growth of plants ; other soils 
contain a light supply and will hold out against a drain but a short time ; and all soils wiU give 
out sooner or later. If the plant-food contained in the soil of earth were exhausted, the earth 
could yield no fruit, and the races dependent upon the fruits of the earth wpuld be starved out. 

Every tiller of the soil who, by constant cropping, drains his soil of the plant-food of . 
which his grain and other productions are composed, is helping to bring the earth to such a 
state that it will fail to support human and animal life. If life is so dependent upon such 
plant-food as causes a blaide of grass to grow, it is surely true that he is a benefactor who 
increases that plant-food so that two blades of grass wiU grow where only only one grew before ; 
but what is he who causes none to grow where one grew before ? 

Man cannot create plant-food, nor can he destroy it ; but he can waste it, or he can save it. 

If man can prevent the untoward result of waste, he owes it to himself and to posterity 
to do so. And while it holds true that by the sweat of his brow man must eat bread, he 
must cease to waste, and Ijibor to save, or die 1 / 

Is it possible that tnere is needed, in this wonderful advanced nineteenth century, any 
prompting to the intelligent, humane tillers of the soil, the bone and sinew of the world, to 
have a due regard to their duty to themselves and the humanity of the future, whose heritage 
of earth and land and farm it is that they hold for their season? While nine out of ten farms 
are left poorer by the farmer when he is done with them than when he took them, so long is 
there need for speaking out upon this subject. 

How shall man prevent the disaster of soil depletion? By one of those wonderful 
provisions of nature, the elements of earth's products that aire essential to the growth of these 
products, after having been utilized for the purposes intended, are thrown aside as waste, and 
are available for use again. All that is required of man is to pick up this waste and return 
it to the soil. 

Nature has provided a superabundance of this plant-food in the soU, so that while the 
necessary amount required for plants and waste is absent, the soil may continue to produce ; 
and possibly to provide in a reasonable degree against ,the ignorance or thriftlessriess or 
mistakes of man. 

This superabundance is the mkrgin that nature always provides — that important reserve 
that is one of the greatest laws in the economy of nature. 

To profit by t&s margin, and — because the soil for a time responds to the calls upon it — to 
idly neglect to return to the soU its need and due is to mistake a merciful provision of nature, 
and to abuse a kindness. On the other hand, to be careful to return to the soil all the essential 
elements of soil-production,^ is to inteUig^tly and rightfully interpret nature ; it is to 
profitably make the earth a manufactory of wonderful products, for which she uses as raw 
material what is for any other purpose waste, and only waste. It is to provide for the life and 
feeding and comfort of the people of earth, now and in coming generations. 

If this be true, the farm-boy, whose range is from barn -yard to field, whose dress and 
tools, suited to his labor, are heavy boots and four-tined fork, whose labor is neither fight nor 
odorous, has a caUing the nobUity of which is befitting the dignity of the wisest and best. He 
is a servant of humanity and a benefactor of his race. By virtue of his labor the multitude 
are fed. Without his labor the plenty of to-day would be famine to-morrc w. 

Does he know the meaning of his vocation, and does he know how noble and high is 
his calUng ; or does he disparage himself and envy the existence of the dude, whom he has to 
feed, and who is like the hly in that he neither toils nor spins, but unlike the Ifiy in that 
he has not even the merit of beauty as a reason for existence. Let us have fair and true 
understanding of this matter. 

" The man who continually gathers from the soil and returns nothing to it untU he can 
gather no more, changing a fertile smiling land jnto a sterile wilderness, impoverishes himself, 
wrongs his country, and beggars his children." (Bruckner). 

•'The day will come when this raw material (stable manure) of future crops wiU be 
■considered as worthy of a store-house as the crop itself." (Bruckner). 

" Different manures affect the proportion of grasses, and the different species of grasses 
are thus increased or diminished. ,,,.,„ 

" The use of manures increases the crop of hay, mfiuences the kinds of grasses ; and the 
character of the weeds is also determined by the food supplied." (Rothamsted Experiments). ' 

Manure must not be left too dry and allowed to heat and burn. It must be kept moist. 
It may contain all the liquid manure or water it can absorb without leaching. Manure should 
be sheltered to prevent leaching by rains. 

" Wheat, barley, oats, corn, potatoes, buckwheat, tuVmps, beets, carrots, cabbage, hay, 
and crops of all kinds, if sold, will remove more plant-food from the farm than mUk. Of all 
animal products, milk takes most plant-food from the farm and butter least."— .4mer-. Agr). \ 

Ashes. Wood ashes contain about ten per cent, of potash, three per cent, of phosphoric 
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acid, with thirty or forty per cent, of lime. Leached wood-ashes contain only about one per 
cent, of potash, about one and one-half per cent, of phosphoric acid, and thirty or forty per 
cent, of Ume. They are of much value as a fertilizer, and excellent as a disinfectant. 

Muck. Muck is a dark-brown earth that has co'le3ted in bogs and other wet places. It 
is the remains of plants that have undergone partial decomposition. 

Muck is rich in vegetable matter, and possesses sufficient value as a fertilizer to pay for 
digging it and hauling a considerable distance. . ■. 

Muck, when dry, is also an absorbent, and may be used to absorb and save liquid manure. 
The immediate value of muck as a fertilizer is increased by mixing with manure. 

Muck, when first dug, is not in the best condition for use either as an absorbent or a 
manure. It needs to be dried for the first purpose, and sweetened for the second. To " make" 
it, or bring it into condition, it should be left exposed to the air about a year. Let it be dug 
at the most convenient season when the muck-bed is dryest; and remove to the nearest place. 
When it has "weathered," about a year, remove and store it near the stable where required. 

The air and frost will change the soggy, heavy, useless mass to a dry, light, absorbent 
fertilizer. 

Muck has a great value composted with ashes. Two-thirds muck and one-third stable- 
manure make an excellent fertilizer. Throw a quantity of muck on the droppings of the 
cow stable, once or twice a week, and use for top-dressiag grass land in the fall. 

Plant-food has to be restored even to pasture-land, because of the fact that in the milk and 
growth of animals there is carried away from the land more than is returned to it. Pasture 
land does not differ from other land in the fact that to take away from it without adding 
thereto must ia time exhaust it. The exhaustion is perhaps mor^ slow in pasture than in 
grain fields, because the balance against it is less, but it is sure. This loss in pasture must be 
made up. Manure, natural or chemical, must be applied. As the pasture cannot be ploughed, 
the maniu-e must be applied as a top-dressing. 

Food for Manure. Unquestionably, many foods have a large manurial value to be spread 
upon the soil ia a raw state. Cotton-seed, cotton-seed cake, malt-sprouts bran, corn, all have 
a manurial value, in some cases possibly equal to their, cost. One frequently hears them 
recommended as manure. Such use of food, however, is not economical. 

Everything that has a food value, gives a feeding-waste that also has manurial value. 

In some cases the manurial value is almost as great 'as before feeding. It is so, for 
instance, with cotton-seed cake and bran. Better economy than to apply food as a fertilizer 
is to feed it out to cattle, aM carefully save the manure excreted. Where food by reason of 
excess and cheapness cannot be all profitably used as food, it may be economically used for a 
fertilizer; But where it has a food value that makes it worth feeding, it is most economical 
to make it serve both as food and. manure. 

Advantages of Underdraining. " Underdraining prevents drought ; renders soil earlier in 
spring ; warms the lower portions of the soil ; prevents the grasses from running out ; allows 
work to be done ^ooner after rains ; improves the mechanical texture of soils ; prevents in a 
great measure grass and winter grains from being winter-killed ; prevents the throwing out 
of grain in winter ; furnishes an increased supply of atmospheric fertilizers ; keeps off the 
effects of cold weather longer iu the fall ; accelerates the distintegration of the mineral 
matters in the soil ; enables the surface soil to be deepened by removing excess of water ; . 
causes the poisonous excrementitious matters of plants to be carried out of reach of their 
roots. 

"Underdraining causes a more even distribution of nutritious matters among those parts of 
the sou. traversed by roots ; it prevents the formation of acetic and other acids, which induce 
the growth of sorrel and other weeds ; it prevents the formation of so hard a crust on the 
surface of the soil as is customary on heavy lands ; it prevents, in a great measure, the 
evaporation of water, and the consequent abstraction of heat from the soil ; it admits of fresh 
quantities of water from rains, etc., which are always more or less imbued with the fertilizing 
gases of the atmosphere, to be deposited among the absorbent parts of the soil, and given up 
to the necessities of plants." 




■ There is Great EcSnomy in Intelligence,' 
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The puri)ose of this Appendix is to furnish a fairly complete husiness Directory. Here the reader will 
Una a conTement reference to the sources of needed supplies, both for the dairy and other useful purposes, 
and the addresses of the yarlous leading flrma with whom he may correspond. 

Many letters constantly received (and answered) by the author of these pages, after the issue of each of 
his former works, asking special information concerning dairy supplies, has made it seem desirable, in the 
Interest both of the reader and author, to furnish such information, of a reliable character, at the very outset. 
The allotment of space to be devoted to this express purpose was made the more necessary by the policy 
mamtamed m the writmg of the book, to exclude wholly from the main columns of the book, everything 
"?,.*, P,''°P':'®''"^ "^ advertising character,— a policy which will commend itself to everyone who values 
reliabihty in a book of this kind. 

A considerable amount of carefully prepared reading matter, and a complete Index, will add largely 
to the value of the Appendix. 

As to the value of the advertisements herein contained, and the reliability of the firms represented, it 
need be said only that the author allowed no consideration to induce him to accept anything to which possible 
objection could be made. Even as the book proper was written in the interest of the dairyman, so lias the 
Appendix been filled with the iutprest of the advertiser kept subordinate to that of the reader, and everything 
which oiTered, that was in the least degree questionable in its character, has been ritroronsly excluded. 
FoUowmg this line of policy, the reader will notice that the quackery which makes so large display in 
ordinary mediums, is conspicuously absent from these columns— it is unnecessary to say at the cost of large 
loss of possible revenue. 

In a word, these pages will at once indicate that the policy has been strictly maintained which was set 
forth in the Prospectus to Advertisers, as follows:— 

"The Maniial will contain two parts, each complete in itself, with index : 

"Part 1.— Hand-book on Dairy Farming. 

" Part 2.— Advertisers' Appendix. 

"The whole will form a complete guide and directory for the farmer dairyman of Canada— a source of 
practical instmction and business information in dairy matters. 

" Both parts of the book will be written strictly in the interests of the public, for which the book is 
intended. From the main part everything of a proprietory character will be excluded. The Appendix will 
be specially devote! to whatever of this character will be acceptable as adding value to the book. Anything 
obG'ectionable will be wholly excluded." 

It has been intended that should anyone be asked whether he would prefer a copy of the book containing 
the Appendix or without one, the character of the Appendix should be such that only one answer would be 
possible, namely a preference for the book vtith the Appendix, 

The author therefore confidently sends forth the completed volume, with an assurance that it will meet 
with the cordial reception which attended the issue of the first edition. 



HOLSTIEN FRESIAKS ! ^l^^^^^Z^^l^^^ 

combining Milk, Butter. Cheese and Beef. The most 
popular and useful Dairy breed In the world. For partic- 
ulars and prices regarding the largest, oldest and leading 
prize-winning herd in the Dominion, write to us before 
purchasing. The deepest buttftr strains represented. All 
animals selected in Holland ijpr individual merit as well as 
fannily. We breed and handle only the best. Satisfaction 
guaranteed. JVE. COOK &; SONS, 

" CooladaU Farm," 
Aultsville, StormontCo., Ont. 


AVCJUTDl? PATTir sheopshieb sheep, 

ninunillij UilliLJJi Berkshire AKt> Chester 
White Swine. Toung Stock for sale. 

JOSEPH YOU ILL, 

Oarleton Plaoo, Ont. 

TIEgiRYTOWNSliND, Brookslde Farm, Breeder 
AA of Kor^es, American Trotting, Standard-Bred ; 
Cows, American Jersey Cattle Club blood; Head of Herd, 
Pare St. Lambert Bull ; Shropshire Sheep, Peltin Ducks, 
and Toulouse Geese. New Glasgow, N.8. 


Ayrshires ! ^^rfi^tilcSt 

Our Herd, of Eleven Cows, milked 3,394 days, 
and gave 64,292&s. milk. Average for each 
Cow:— 217 days, 5,844»)S. ; or a general 
average of 27fi>s. per day. The Cream 
averag-ed over is per cent 1 JAMES DRUMMOllD, 

Cote Yisiiaiion, Que., near llontrBal. 


The part of this book to he read and put into immediate 
jjrnofwe are pages 22 to 32, on Cirannlar Butter, which 
Prof .Clark says are " liis,ial\j.worth their weight in goldr 
Prof. Arnold, in his Introduction, says of this part of ISie 
book :— " I would especially call attention to the new 
method of washing butter in the chum in a Grnnolar 
Form, instead of gathering itin large masses, fliUed with 
butter-milk; also to the still newer process of salting 
hntter partially or wholly with brine, instead of with dry 
salt alone — these methods enabling the operator to avoid 
entirely the injury done to butter in working it in the 
old-fashioned way." 
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Percheron Horses. 

Island Home Stock Piirm, 

Grosbs Iblb, Mtoh. 
J AEGEnamlierand'tlje fineit 
7^ Stock to eelect from, manv 
qf them piiifl-winnen In botli 
France and America, .selected in 
France by one" of the firm per- 
sonally. 

;^AU registered In Fre: ch 
^ and Amn-lcaa Stud 
Books. 

Prices reasonahle. Stock Qnar- 
anteed. Send for large illnstrstfd 
cloth bound Catalogue l^n> 
SAVAGE A FARNUM. 

DiTKorr, Mich 
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The Bumeister & Wain Danish Cream Separators. 



FIRST HONORS CARRIED ALL OVER THE WORLD!!! 



Bi»p,kburn [England] 18S1 
' iiiirg [Denm'rk]188S 
^ itc'ivig {Dentu'rk]188S 
Ljindskrona[Sweden] 1883 
iiMsterdam [Holland] 1884 
^'Q'JChelI [Bavaria] 1864 
Puis [France] 1886 

\"D [England] 1886 
"Ti-s [France] 188T 
N mi I chatel [Swite'd] 1887 ' 

CLL HE ABOVE ARE 
HIGHEST HONORS. 




%'Bi^ftf^ -i:.. 



Denmark, Schleswig and 
Hol&tein, 

— « October 1885 »— 
1260 IX USE 8@- 



General Advantages. 

— o 

Small Friction. 

Imperceptible Wear. 

Saves Ice, Time, Space. 



=MiIk = 

Handled Fresh. 
Metumed Sweet. 
Drawn but once a day. 
Improved for Use, 



=Butter= 

Pvrer I 

Sweeter ! ! 

Better ! ! ! 

10 to 20 p. u. greater yield. 

HIGHER PRICES. 



Danish Dairymen's 
«^=^FAVORlTE."^Er 



— 410 I]?rCBEASE IIV 1886 — 

1000 Sold in 1887. 

GyABAIIEED CAPACITY, 

Improved A Style. \ / Improved B Style. 
10.000 to 13,000 lbs. U 5,000 to 6,000 lbs. 

I I MILK 

. M ii 



MILK 

in 6 hours' work. 



. in 6 hours' work. 



TAKES LESS POWER THAN 
ANY OTHER MACHINE. 



^i= This means that the DANISH 

Machine, compared to any 

other machine, 

WITH A GIVEN POWER 

WILL 

SKIM 'tlie same quantity of Milk Closer. 
Or " " " at a Lower Temperature, 

Or " *' " in Less Tvm£. 

Or " " " in the Same Time. 



Hanover 

Nyslott 

Orebro 

St. John's 

Ghent 

Odense 

Maroilles 

Paris 

Wiborg 

Prague 



[Hanover] IsSl , 
[Finland] 1882 | 
[Sweden] 1888 1 
[Canada] 1883 1 
[Belgium] 1884 
[Denmark] 1886 
[Fnmce] 1886 
[Prance] 1887 ' 
[Finland] 1887 
[Austria] 1887 



ALL THE ABOVE ARE 
HIGHEST HONORS. 



Denmark, Schleswig and 
Holstein, 

— a November 1886 » — 



°^a 1660 IX USE 



Special and Unique. 

— o 

Largest Capacity. 
Smaller Space. 

Smaller Attendance. 



Automatic Speed and 

Inflow Regulators. 

Changeable Feed and 

Skimming. 



Lifting fubes 

for Cream and Milk. 

IB to Bi-Samples 

Testing Apparatus. 

FINEST WOEKMANSHIP. 



BraM OfflCE : 536 Craig sirat 

— AT GAETH & CO'S 

MONTREAL, OUE 



Sole Agents for Canada. 

J," Itie Dominioo Dairy Supply Co, 



HEAD OFFICE: 

39 ST. AJijr ST., 

St. Hyacinthe, Que. 



CREAMING BY MACHINERY. 
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-<^m T'TTTT!- 



Tb.e Best, Ch.eapest, Siiaaplest 

and Safest Creaaaa. Separator 

ever offered th.e Public. 



Makes more and better Butter.- 
Saves time, labor and expense . 
Cleanses the Cream of all Impurities. 
Preserves the Butter globules intact. 
Can regulate from thin to thick 
Cream instantaneously while in motion. 



Extracts all the Cream. 
No Ice necessary. 
Power required, one horse. • 

Any motor. 
Does not Churn nor froth the cream. 



E s " 
« a >: 

t- 3 ^ 



e e 



_jik._ 



PRICE COMPLETE, 
$195. 





WHAT THE USEKS OF THE BAOKSTKOM SAY : 

M. A. CLARK, Toronto, Canada — I do not hesitate is saying I have the best Separator in the 
Dominion of Canada, and am well satisfied. 

WM. WHITING, Holyoke, Mass.— It gives me good satisfaction — it works without any trouble > 
and we are getting more cream than we have ever had before. The butter we make 
is all good flavor and gives good satisfaction. 

DR. E. L. STURTEVANT, Director, N. Y., A^icultural Station— For our work it is of ex- 
cellent service, and has done all you claim for it. 

DR RICHARD H. LEWIS, Raleigh. N. C— I am more than satisfied with my Separator 
My butter took the first Premium at the State Fair of North Carolina. 

For Creameries Uandlins a large quantity of Milk we Manufacture 

to order a Separator Skimming 1,400 pounds 

of Milk per kour-PKICE, §300. 

For full partioalars and Dascriptiva Illustrated Catalogue Address 

BACKSTROM CENTRIFUGAL SEPARATOR CO., 

10 W. 23rd Str.. New York City, 



100 



ADVERTISERS' APPENDIX. 




fo/arpri;e FATMER TlfAE byljaVio? 
'one in uje before the Cloje o^ihd J^ftCenfary • 



01 



mM^ 



Dairymen and Clieese-Makersfi^ 



SEND 

• POST - 

- CARD — 

■with Name and P.O. Address for our Dairy 
Goods Catalogue. We have the Largest, 
Best and Most Complete Stock in the 
Dominion. Also Seed Catalogue if wanted. 

ADDRESS : JOHN S. PEARCE &- CO.. 

London, Ont. 

G. S, CLIMIE&SONS, 

Manufacturers of and Dealers in all kinds of 

DAI RY UTEN SILS. 

Estimates given for Complete Outfits for 
Cheese and Butter Factories on the most 
improved plans. 

CREAM SEPARATORS A SPECIALTY. 



Address : 



G. S. CLIMIE&SONS, 

Listowel!, Ont. 



OHUENS! 

CLOTHES WRINGERS, ten kinds; 
WASHING MACHINES, two kinds; 
MANGLES, three kinds. 

Carpet Sweepers, Meat Choppers. Trucks 
and other Sundries. 



SEND FOR ARTICLE WANTED, OR ILLUSTRATED 
CATALOGUE. 

Colonial Ex. Diploma andM^dni, London, En<^. , 18S6. 



HAMILTOH INDUSTRIAL WORKS CO., 

HAMILTON, ONT. 

P. W. STRONG, ir^be=f/°F'alr:v 

1 Machinery. Twenty-five years' practical experiea'pe. 
Patent Weighing Cans (2 sizes— i.'iO and 650 lbs. capacity) ; 
over 400 in use. Cheese Vats on an entirely new prin- 

' ciple (2 sizes— 5,500 and 7,000 lbs. capacity). Hydraulic 
Presses (all iron —capacity from 1 to 50 Cheese— constant 
pressure. Press Hoops with a late improve aient, niakiTig 
them superior to any hoop in the market Plans and 
Bpeoiflcations for Cheese Factories furnished. 
For further particulars address 

P. W. STRONG, Brockville, Ont. 



rse of Water for Washing Grannlar Butter. 

It is the practice in Denmark to work the butter 
without water. It does not follow from this fact, 
that the system of dry working is best for Canada. 
The writer fully believes, on the contrary, that 
where pwre water is available and abundant (which 
in Canada ■may be everywhere) it is better to wash 
the butter (in its granular form, of course,) in pare 
cold water and brine. 

The quality of Danish butter is not necessarily due 
to this feahire of their practise ; it may have been 
obtained in spite of it. Some of the worst butter 
made has been made by dry working. The success 
of Danish butter is due to the careful and skilful 
manipulation of the milk, cream and butter, from 
milkingto marketing; the result of years of expen- 
sive education of the people. The same success, 
or even greater, might have been attained by a 
different process. The writer is satisfied that the 
practice of using a liberal quantity of pure water- 
or brine in connection with the granular process, if 
generally adopted in this country, will ac30mpli8h 
equal or even better results than dry working, 
since the latter process requires imich niore.'^killon 
the part of the operator than does brine- washing. 
Much of the fancy-priced butter of to-day is maae 
by the free use of water— in Canada, the United 
States, as well as in the noted dairy districts of 
France. 

This position is endorsed by the keenly-observant 
Prof. Robertson vpho lately visited Denmark. In 
answer to an enquiry made of him, purposely, by 
the writer. Professor Kobertson said ** Yes, I found 
dry working of butter to be the practice but like a 
good many other practices I saw there, I would not 
recommend its adoption in this country. I think 
in many respects Canadians can congratulate 
themselves upon being ahead of the Danish dairy- 
men. Our methods and conveniences for making 
and handling butter are in many respects superior 
to those of the Danes," 

Let us not blindly adopt or follow a practice 
simply because it is a practice of SQCcessful butter 
makers. Let us. rather, make the most of what, 
in our own practice, has been proved to be best 
adapted to our peculiar conditions, learning, of 
course, all we may from our foreign competitors. 
Let us for instance, be quiok, above all to adopt 
the fipanuliir Process for churning, washing 
and salting ; letus guard againstold cream, impure 
water, poor salt, bad packing : and, like Denmark, 
adopt soTne system in marketing. 

Preparing Rnlter for Market,— Of Prime 
Importance. Toooften butter-makers areeatisfled 
with the butter well churned, leaving the rest, more 
, orless,tocbance. But profitable results are secured 
only by providing for the butter reaching the 
consumer '} he importance of salting well, pack- 
well and marketing well, is well shown by Professor 
Arnold, in relating his own experience in London. 
England, and referring to a sample lot of American 
butter found in a London war:^house. 

" There were no distinguishing marks on the tubs 
to indicate whose make it was, of where it came 
from, but judging from the style of the package. It 
was from the West. The tubs held about sixty to 
sixty-flve pounds; they were of hardwood, with 
soft wood covers, and looked new and bright. 
Upon removing the covers and the muslin from 
the top to try the butter, the contents of the tubs 
looked clean and apparently well preserved. As is 
too common with our butter, its deep artificial 
dyeing was too high to appear natural even for 
June, and fervcd to advertise its American origin. 
It was to high to be well appreciated by English 
consumers as well as English dealers. A lower and 
more natural color of good butter is preferred by 
them, as it is by butter fanciers generally. The 
butter had evidently been packed at a temperature 
considerably above that to which it had after wards 
been exposed, and in cooling had shrunk away from 
the staves, leaving a space between the butter and 
the side of the tub. givinganunnecessary exposure 
to the air. By running a flat trier, resembling a 
ilat file, dofl-n between the tub and the butter, the 
butter adhering to the trier showed abad condition 
The tubs had not been more than half soaked, and 
and before separating from the staves, the butter 
had absorbed so much sap and flavor from the wood 
as 1 o badly demoralize it to tbe depth of an inch to 
an inch and a-half allaround the sides in every tub 
The .soft wood m the covers hai not been deodorized 
at all, and tnough not appearing to have much 
odor, and not at all in contact with the butter yet 
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the scent of the wood had penetrated the whole sur- 
race of the butter under it In every tub ftom a-third 
toa-haU^ inch deep, causing serioua injury, of- 
coniBe. when a-half round trier was thrust into' 
the centre of the tub, it brought out a trier full of 
as nice looking butter as one often sees. It was as 
sound as a nnt, and as sweetandaromatioasarose. 
The tex'ure was good enough to be called perfect, 
and with forty as the measure of perfection, the 
flavor would have scored thirty-eight or thlity- 
nine. But there was still another discount on its 
saleable va ue in London. It was salted an ounce 
to th.e pound, which is twice as much as the better 
class of English consumers prefer. Seeing from its 
condition in the middle of the tubs what a choice 
article this butter was when first churned, and 
what a wretched condition it was in when openeC 
I could not help lamenting the misfortune, and 
appreciating how much easier it was to spoil good 
butter the n it was to make it. The importer valued 
the butter at sixteen cents a pound—a price which, 
jerhaps, would not more than cover the cost of its 
production. Its firm and solid texture, and its full 
and peculiar flavor, could not have come from grass 
■ alone, even in early June. They were evidently 
the product of grain-fed cows, and it is not at all 
uncommon, where much grain is fed, to have the 
cost, in feed alone, of the mUk for a pound of 
butter to equal, or even exceed, sixteen cents. -It 
would not be very likely to cost less, making all 
the labor and expense involved in converting the 
milk into butter and mxrketing it, a total loss to 
somebody. 

Had this butter been seasoned with half the salt, 
and colored with half the^dye it contained, and had 
the package been properly prepared, it would 
readily have brought ten cents a pound more than 
was asked for It, and its real value would have 
been that much, greater. It was clear to me that 
from not knowing how to prepare packages for 
butter, and from not knowing what would suit the 
consumers to whom it was offered, either the 
creamery manager or his patrons sunk $200 on 
every ton of butter sent abroad in that condition. 
The loss was absaliite. Therd was no good in it 
for anybody. 

It would have done the maJcer much good if 
he could have been there and seen his half- 
prepared packages opened, and been an eye- 
witness to the mischief nis ignorance, or negligence, 
had done. And when I saw how different the 
coloring and seasoning Were from what Europeans 
desire, I appreoia'ed how important it was for 
manufacturers of dairy products to know where 
their goods are going, and to study the tastes of 
the customers to whom they are offered.. 

It is worse than a barren waste of time for dairy- 
men to try to extend an export trade withaut a 
better knowledge of what is wanted abroad, and 
howtofit thegoods for thejourneythey must mates. 

Had this butter ^topped in Chicago, where its 
high color and sal tness would have been acceptable, 
and gone at once into consumption, before there 
was time for it to take injury from the tubs, it 
would have sold for eight cents a pound more than 
it brought in LondO)3." 

Over-Salting Butter.— The following letter re- 
ceived by the author of this book, after the issue of 
the flrst edition, speaks for itself. It is emphatic 
in pointing to 'a needed reform in the direction of 
lighter and better salting of butter. , It is a word to 
to the wise, and by the wise will be heeded :— 

" The point urged in your pamphlet that Cana- 
dians over-salt their butter, is very important. 
Canadians in London|may notice that what London- 
ers look upon as the best butter, tastes rather flat. 
This is because there is comparatively little salt 
in it. It was the common verdict that the very 
best samples of our butter at the Colonial ExhlM- 
tlon were not liked for this very reason ; and some 
complained to me that there was even a bitter 
twang to it, resulting probably not only from an 
excess of salt, but from salt of a poor quality, at 
least having chemical elements which should not 
be present. The latter fact may partly account for 
the early rankness of some samples of our butter. 
The fact is that Canadians generally eat more salt 
in their food than Englishmen do, and if they wish 
to regain their hold on the English market, they 
mnst make a radical change in the usie of that , 
article in their butter.' E. B. Biooar,. Publisher of 
Jthe Colonial Exhibition Journal, .lioii&oa,^:ng„ 
1886. - ,. ' ,. 



W,R&CO'S 
IMPROVED 



IF YOU REALLY WISH 

to -aae the very best Butter 
Color ever made} one that 
never turns rsmoid, always 
gives a briglit natoxal color, 
I and will notoolortlie'b'atter- 
mJUCy aak for Wells, BiCh- 
ardson Sc Co*s., and take no 
other. Sold ererywhere. 
MORE OP IT USED 
than of all other makes com* 
Idned. Send for our valua* 
I ble olroulaFa. 

Wells, Riohakdson & Co., MontreaJ, Que 



COLOR 



-6-. S. -W-A-LBI^IDa-E, 

General Founder and Machinist. 

STEAM ENGINE B0H,ER8, ENGISK8, LATHES 
and Planes. Butter Factory Engines, Boilers, 
Etc., a Specialty ; also, Cheese Factory WorC. 
Send for Illustrated Catalogue. 

A. 8. WALBRIDGE, 

MYSTIC, QUE. 



H. A. NELSON & SONS, 

Montreal and Toronto, 

WHOLESALE DEALEKS AND MANUFACTLFBEBS OF ALL EI^DS OF 

WOODENWARE, 

Chums, Butter Tubs, Butter Bowls, ' Butter 
Prints, Butter Ladles, Butter Spades, Etc. 

:?^~Ask for Nelson's " GEM " Butter Ladle. 

The best in the World I 

Colonial Ex. Diploma and Medal, London, Eng., 18S6. 

ID03s^I3Sri01T 




TU^B make from best White Spruce 701b. Creamery Tubs 
*' with White Ash bottoms, and 50 and 251b. Dairy 
Tubs ; also, the Tin-Lined Tubs, or " GARNET* " Tubs, 
which are being used, almost exclusively, in Western 
Ontario Creameries, and proving very satisfactory. 

For prices, etc., apply to 

Pl(GSLEY& BAILEY, - -Selkirk, Ont, 
H."rroR, DOMINION Butter-tub Co., 

KINGSBURY, Que. 

LACTOMETERS, 

CREAM GAUGES , 

PER CENT. GLASSES , 
GRADUATED CREAM TUBES, 
TUBES FOR ETHER PROCESS, 
EXTRACT MEASURES , 
PAIR Y THERMOMETERS, 
SAMPLE AND TRIAL GLASSES, 

For. Sale by 

LYMAN, SONS & CO., 

384 St, Paul Street, Montreal, 

Colonial !Eix,. Diploma and Medal, London, Eng., 1886. 
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[Tie FeAthEF^ SeD Jo commonly use6am<^9 
' Pi^rmirs fol65 i^ielf foo dosely 3^bou^ the — 
I . hea<f ing pArti of -Hie bohy Jo enfolded more 
ihiw ^ho5e p^rh covere6 or\1/ by the looser -fofado+fiin^ J 
...^^ causing arv unequal temperature throu^Kthe JySten^,. ^ 
reSaUing in nervousness S( rcs-f-lessness . On rising, f2verijhne.ss ar*-^— , 
l&nguor is «xp€rienc€5. an6 whil« dressing ^ in^omgou^ t he ystgm. rgceiv e^ 
% chi 11 "A repiel-ition. of fhii, night df-fer "^ ==^ 



Ti'ijiM results in -© 



^- The cxtriiorbinaTy prev^knce of 10 
r|Htl;/tATI5n to ia^y amon^-forrnjlj 
ers jj largely 6ue to the use of ;^«L- 







usual 



._y)))l f-%^v>\i££i> beneath +he f ea+her Sed, as every C4n6"ia 
■^iy>i^/A j^ house Kee}>tT will a^mitc^nrio^be ma6e «ip 

^evenly or l^wice ali^S ^Tf^AWyi'eMr 

-feo much to -the heavier parti of -the bo^y , 
^fc causing it to lie in acrdrnpeA an<i> 
g^unhaaHHful posi+ior\ - Trtis sorfc 
Wf^ beftiing involves a v&starrwunf (g 
^ unnecassary &■ tiresome vJorK .and 
creates volumesof (^s^ &dir<' whichcollectmg till fhrou.9h -the houie 
agdin multiplying vyorK,& causing unnecessary wear of Cdrpets 
A^urni+are. jetties on fhe lungs ar^jsthusaj^itful Source-"*' 
As+hma+it <?< Sronchidlfii-fticut-tv^^^^^^^^^^^^^^^ 

.PRiV£HI!QU i; BETT^^^^RB 

7 o"f the above evident ^tsaSvantSgei 




can be over 



cor^e byt+ie Substitution o^ 6 goodfofrrxo^ 
._ ^pRINCj /^ATTKESS wi+K d proper ov^er - 
_ AAATTi^e^i. both of which CJvn be purchaseci "for 
^ou\ ll6o/Iarj less than twvo- thirds of the yalue o"f the 
•fsaiVhfcn necessary-fordf Cipher bei 




IN 






nan necessary tor Ai-eiiner Deo /o —7 

the DoniNioN otO^NADA andORE/iT iSFTlTAJN th*-. hcSpitdls ASyii 

other public Institutions have been Supplied rviainly with 

' l§> 15)17 R^Prf=^^A^ /B\'iP'TPT©1§<^C Aiisscriptiorv &Cut of 

i^L^u iKMff ™"#>»\i i_i II u Ls? .f- -^ >. which will be found on 

^he oopoiitc p&oe 



Fce:f=eiTsriC£6 

X)r RlELLY AIEDICAL MSP&CTOR Of= 
f\(BLlC INSTITUTIONS IN Oi-lTARlO 

LAWiON TAIT F R C 5 W^ 

L>N£ OP -H£ HlCH&STn£DlCAL AUTHORjTI 





■ ,WATeKVlLLE ^ PQ-g 
Mnedfromall furniture oealer; m the Oommio 



SCIEN2 IFIQ HO USE-KEEPING. 
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WHEN PURCHASING 




—ASK FOR- 



1 mm k ci's lAiE. 



It is Well Made and Reliable in Every 
ftespect. 

Colonial Ex, Diploma aud Medal. London, Eng., 1SS6. 



New Williams 

— IS THE — 

Simplest, 
Strongest, 
Lightest 

and Quietest 

SewJog Mactiifie 

OF THE DAY I 

For Sale Everywhere. 

HEAD OFFICE: 
1733 NOTRE DAME STREET, - - MONTREAL. 




CLAPPERTONS 

Spool Cotton 

:. IS ■•: 

THE BEST. 




.COMBINATION " COOK 

FOR OOAL OR WOOD, 
Has a Round Fire Pot and Shaker Grate. War- 
ranted to retain Fire over night and work well. 

McClary's ramous Stoves, all Varieties, 

We also manufacture all kinds of PRESSED, PIECED, 

and JAPA.NNED TINWARE. STOVE BOARDS, OIL 

STOVES, REFRIGERATORS, COAL HODS, FIRE 

• SHOVELS, and ACME FRY PANS. 

Colonial Ex. Diploma and Medal, London, Eng., 1886. 

MeCliARY M'F'G Co., 

London, Montreal, Toronto, Winnipeg, and London, Eng. 




AWADRQI .F'RST PRIZES, dipiom.is^ 
MnMnUO ! AND AIEDAI.S : 



1878- 
1859- 
1880- 
1881- 
1882- 
1881- 
1885- 
1880- 
1886- 



AIEDAIiS ! 

'Ontiirio Provincial Exhibition. 
-Dominion Exhibition. 
-Nova Sentia.Provincial. 
-ProvincialjExhibition, Montreal. 
-Provincial Exhibition, Montreal. 
-World's Exhibition, Montreal. 
-Higliest Award at Antwerp. 
-Gold Medal. Dominion Exhibition. 
-London Colonial and Indian Exhibition 



SUPERIOR MERITS t'He GALE SPRING MATTRESS. 

Spring Strength.— In the average Mattress. there are 70 springs, of a tested strength of 70 lbs. each. Total Spring 

Construction of 'pabric— Connecting the springs there are from 800 to 1,000 V's, or links, making a very fine surface, 
and so constructed that, in case of accident to any one piece, it can easily Se replaced with new. 

Centre Support.— These V's form a diverging connection with the end springs, thus giving great support to the Cen- 
tral Part of the mattress, where there is the greatest strain, preventing the mattress from sagging in the centre. The 
Gale Spring Mattress in the only one UBing an oil-tempered steel spring, so constructed that it retains its original shape in 

the centre the others always sagging at that point. This is one explanation of the spring mattress, and its adoption in 

reference to others in hospitals and asylums. ^ i,_ , ,_ ,. , 

Frame.— Adjustable, kiln-dried, oiled, and two coats of varnish, to prevent them from harboring vermin, or being 
affected by heat or moisture. 

Production.— Our production has increased from 8,000 in 1884 to 16,000, our present production— 1887. 

Ask Your Furniture Dealer for the Gale Spring Mattress. We manufacture only one quality. Tou 
can make no mistake in buying if you flatf.OB side rail of frame, stencil print of our address, 

GEO. GALE <& SON, WatervtUe, Que^ 
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HULL CEMENTand LIME WORKS 

BSTABLISHED 18S7. 

C. B. WRIGHT & SONS, Prop's. 

HDI,!., P. «., 

Manafacturera, Importers and Dealers in 

Portland and Foreign Cements, 

HULL CEMENT OR WATER UME. 

COMMON LIME for Bulldrng, Plastering, Etc. 
Supplied in Bulk or Barrels. 



Newcastle Fire Bricks and Fire Clay, 

COMMON BRICKS AND TILES, 

Land Plaster and Plaster of Paris, 

DUHENSION AHfD BIIBBI,E STONE 

j^isrqp iPiisrE seci^stcs-IjES. 

Colonial Ex. Biploma and Medal, London, Eng., 1886. 

J. L. GOODHUE & CO, 

Manufacturers of 

Leather Belting & Lace Leather. 

Tannery and Factory, - - Danville, Qne. 

Gold Medal Dominion Exhibition, 
Sherbrooke, Que., 1886, 

-%e.HD FOR OUR PRICE LISTS AND DISCOUNTS. 



Science in the Dairy— A Farmer's Oplnlona 

The Intelligent farmer's oellef In scientific method 
is well illustrated by the foUowlne extract from a' 
" plain farmer's " letter to his local paper in Nova 
Scotia :— 

" A good thing f orns moderately learned tarraers.i 
is for agricultural writing to be made plain, or in 
other word? not too scientific. 

" We ought ti know at the same time that scienca 
in the rigat sense, that la, a knowledge of the, 
principles, of the fundamentals of crops, of soils, of. 
animals, can be understood, operated upon, turned ' 
into account, and is of the utmost importance to 
farmers. Science classifies, distinguishes, lays 
down general principles; art disposes of these,; 
invests them with livmg power, and turns them to 
practical account. Let us, farmers, not grumble atl 
scientiflc agriculture. The scientist is our best, 
our most faithful friend."-^o»a Scotia Farmei'a 
letter to Ardigonish Echo, 

Science in ttie Dairy— Tlieory and Practice. 
" The carrying out of each of the diflTerent processes 
does not necessarily involve an acquaintance on the 
part of the operator with tlie knowledge of the 
peculiar qualities or properties of the material 
worked upon— milk, cream or butter. The process 
maybe followed out mechanically, the operat(» 
imitating, as it were, the practice of others wnd 
employ the scientific method. For instance, care 
and cleanliness may be practiced without knowing 
how important the effect upon the product : butter 
may be washed in a granular state without thought 
of the, in many respects, great advantage in the 
practice. 

"Yet it is true that a knowledge of the why and 
wherefore of any process enables the operator to 
follow it out not only with more pleasure, but with 
more advantage, certainty and profit. While good 
results may be obtained by carefully following out 
a practice tliat has been acquired without a know- 
ledge of the theory involved, many advant^ea 
would come of understanding the theory. Tha 
operator would be able to provide against 
exceptional cases which sometimes occur, that 
otherwise would be diiBcult to meet. A more rapid 
advance toward perfection would be made by one 
possessed of both theory and practice."— Pre/ace to 

Scientiflc Buttermaking," 1883. 



Keep Free from Accidents and Break-downs ! 
SPECIAL 11 ANlJ 11 IMPORTANT 11 TO •:! AGRIC0LTDRI8TS ;l RUNNING I: MACHINERY. 



■~n|ilt|ir>lil<iilHil<ttl't— 



When You Require Machine Oil 

and be Convinced of Its Matchlessi Lubricating Qualities. 
JTEVER be without IiABDINi: Oil, if you wish to have your BEAFIN«, mOWING and THRESHING Maohteea 
in perfect order, good repair, bright and clean. 

Ask your dealer for KARDINI!, and see that you get the GEHTSINE. Beware of imitations 1 Quality of our Cylinder 
and Harness Oils uosuipaaeed. 

Hurrah I for our Famous Boiler Compound I Guaranteed to prevent sealing or foaming in Boilers. Purely 
Vegetable I No acids I Wonderful fuel saver 1 Try it I =.0 1 



Globe Axle Grease specially cheap I Uanufiictiiiers : 



McCOLL BROS. A CO., Toronto. 



PQR MAe 



nm 



IgtOlD MEDAIS^ I 
m.4YtAR5 I 



Ws NO ,^i 



by every Farmer. 



Our Peerless Machine Oil 
is the jfinest Jiubricant in the 
Dominion for Reapers, Moiv- 
ers, Threshing Machines, &c.; 
never ffums, and wears tonffer 
than any other oil. Peerless 
AXLE Grease and Peerless 
Hoof Ointment should be used 
Samuel Rogers & Co., Toronto. 



AQRICVLTUHAL IMPLEMENTS. 



Ill 




ftHHINffite 



|^N50H(XMPBEII| 



NOW IN USE 

SEND FOR GIRCULAR&PRICE LIST 



Chatham, om 



". J. L.iTIMEK, Montreal, Agent for Province of 
Quebec. 

TIPPETT, BGKDETT A CO., St. John' . Agents tor 
Maritime Provinces. 

\\S .411EN A AGDR, Winnipeg, Agents for Mani- 
toba and N. W. T. 

E. CJ. PBIOR •& CO., Agents for British Columbia. 
Colonial Ex. Diploma and Medal, London, Eng., 1S86. 




Ghatham Patent Truss Rod Wagon. 

+ 60,000 + 

OF^THEM IN ACTUAL USE, GIVING 
UNBOUNDED SATISFACTION, 

■; WHICH IS !■ 

The best possible proof of their being all 
that can be desired in a Farm Wa?on. 



CHATHAM MF'G CO., 

CHATHAM, ONT. 

Van Allen & Ague, Winnipeg, Agents for 
Manitoba and the Nurtli-West. 

E. G. Peior & Co., Victoria, B. C, Agents 
for British Columbia. 

R. J. Latimee, 92 McGill St., Montreal, 
Agent for Quebec. 

W. S . Casson, Truro, N . S . , Agent for Mari- 
time Provinces. 






«rt- 
O 
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CD 

pr 

CO 
crl- 

HARROW. 

T^ A T? l\/f t? t? Q I ^^^ *'^'^ Seeder and give it a trial before purchasing- any other. It will 
Y-{ /\1\ IVl C/IvO! Cultivate, Sow and Cover in once passing over the ground. It is 
JL Simple, Durable, and any boy who can drive a team can operate it. It will sow from two 
pounds of Grass Seed to five bushels of Oats to the acre. Our Patent Spring Tooth is, without 
exception, the best cultivating harrow tooth in the World. This tooth is easily adjusted, and 
can be set to work any required depth in the ground. It is the only tooth made that will destroy 
quack grass. Write to us for Descriptive Circular. 

MANUFACTURED ONLY HY^ 

THE J. W. MABTIV MABTUFACTUBING CO., (limited), 

R. J. LATIMER, Agent. Montreat. BROCKVILLE, ONT. 
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SOMETHING LIKE A COW. 
MARY A\i\E. of St. Humbert, 

The world-famous Jersey Cow, of Oakland's Stock Farm, Hamilton, Out. 

IN a seven-day test, produced 36 lbs. 13^ oz. of marketable Butter. The quantity of 
milk was 345 lbs.; the butter value of which was 15 per cent— or, forr times that of 
the best ordinary milk 1 



'There is Great Economy in Intelligence." 




MORE LIKE A POOR STEER. 

THIS cow, in the flush of feed and in her fullest flow, gave only 18 pounds per day of 
very poor milk . 
Thanks are due to Prof. L. B. Arnold for the above cui, which first appeared in 
Prof, Arnold's work on "American Dairying." 



THERE ARE COWS AND COWS. 
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JERSEYS! JERSEYS! 

OAKLANBS JERSEY FARM. 



Jerseys or Grade Jerseys are absolutely 
necessary to produce in a year the 

MOST BUTTER AT LEAST 
COST IN FEED: 

Experience in the United States having 
proved tliat on equal quantity of feed, Grade 
Jerseys will produce 100 pounds more butter 
in a year-. 



BDY ST. LAMBERT BLOOD, 

which has produced the largest 

BUTTER MAKERS AND MILKERS 
IN THE WORLD 

among Jerseys. Our herd is deep in this 
blood ; it is composed of 

250 HEAD OF PORE JERSEYS! 

AU registered (or entitled to registiy) in the 
Ameeican Jersey Cattle Club. In the 
past 4 years our herd has won 

OYER ONE HUSDRED AND FIFTY PRIZES, 
TY?ENTY-TWO MEDALS, 
AND THREE SILYER CUPS. 



LARGEST HERD! GREATEST 
PRIZE TAKERS! 

BEST BHTTER BLOOD ! 
LARGEST MILKERS!! 



YOUN& BULLS AND BULL CALYES 

— AT— 

FARMERS' PRICES. 



falancey E. Z, I. H. 




Thatcher's OraD ge Butter Color 

Is a heautifiil liciuid, neat, tidy and wholesome, pcrlecOy 
liamiless, and dops not fade. It brings white Dultir so 
near the coh.r of June make that experts cannot detect it. 
It lias no equal on earth, and can be found at nearly every 
store. Every bottle is warranted to give satisfaction. Bo 
sure to call lor Thatcher's Orange Butter Color. 
FROn n. DKRBlsniRK. KMl; 
Vice-President of Eastern Dairymen's Association. 
BaocKViLLE, Ont., May SI, ISSl. 

H. D. Thatcher,— Dear Sir : Vour Orange Butter Color 
proves to be the finest ever used in Cential Canada. In 
lact, I cannot tliink of any change that would improve it. • 
It malces a fine color, does not color the butterniilli, gives 
no bad flavor. In short, it is absolute perfection. 

D. Derbyshire. 

W. RiTSSELL, Aurora, 0., Manager of Eight Butter and 
Cheese Factories belonging to Prank Hnrd, says, January 
15, 1SS5: "I have tried all the Butter Colors, and am 
convinced that Thatcher's Oranffe Butter Ooloi is the 
best in the market." 

Price— 10c, 25c, 50c, $1.00 and $3.00. 

THatckr MfE. Conmaiiy, Polsilai, N,T. I 



AYRSHIRES. 

— BRED FROM BEST — 

IMPORTED DAIRY HERDS. 
Prize Winners 



Philadelphia and St. John Centennial 

Exhibitions 



WILIilAHI 

Plantagenet 



RODDEJV, 



Ont. 



Hamilton, - Ont. 



POLLED ANGUS 

AND 

Hereford Gatfle 

iFOE, s.a.Xj:b 

A CHOICE DRAFT 

— OF — 

tag Herefofd Heifers and Bulls, 

BLIGIBLB FOR ENTRY 

In American Herd Book. 

K. H. POPK, EASTVIEW, 

COOKSHIRE, QUE. 
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FOODS HYOIENIC. 
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25 TO 40 PER CENT. SAVED 

By the Use of the Genuine 

Q OOK'S F RIEND 

BAKING PO^WDER. 

xxxxx 

Careful Housekeepers can save to that extent by its Use in 
preference to otlier Brands. 

Tlie ''COOKS' FRIEND" is guaranteed absolutely pure 
and HEALTHFUL , no Alum or deleterious ingredient is 
admitted in its composition. 



Sold at Retail by all respectable Grocers. 
Manufactured and for sale to the Trade only by 

W. D. McLAKEN, Montreal. 



JOHNSTON'S 
The Great 



FLUID BEEF. 
Strength Giver. 



It Contains 
all the nutritious 
and life-giving ele- 
ments of meat. 

The 

Weakest Stomach 
can retain and di- 
gest it, and the high- 
est Medical Author- 
ities acknowledge 
it to be 

The Most Perfect ^^ 

Form of 
Concentrated Food. 




Invalids and 

Convalescenia 
gain strength faster 
by t itkim^ Johst- 
stoQ's Murid Beef 
than amy other food. 

It maJbes 
a ivarming palata*-, 
ble Beveraga that 
stimulates tha cir- 
culation and imrig- ., 
araies the. whole 
system. 

Taken Heg^iclanrfij 
it has a "wcmderful 
effect in building; up 
a strong and vigor- 
ous constitution. 




The Glory of a Man is His Strength. 
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Proprietors and Manufacturers of the 

VIENNA 
BAKING 
m^y- POWDER 

Montreal Coffee and Spice Steam Mills, 

Christie Brown «fe Co.,— Biscuit 
MaimfacUirers, Toronto, find great 
difficulty in procuring a sufficient quantity 
of First-class Battcfor use in their business. 
Plenty of Cheap Flour to be had. 

Mor^iS— rarniers, make GOOD 
BUTTER, AKI> lET OTHER 
COrXTBlES RAISE WHEAT. 




Used in the Queen's Dairies, and in all 
the fancy dairies of England, Scotland, Ire- 
land, Scandinavia, Holland, United States, 
and CANADA. 



Cniiiciubcrt Cheese— It is an object for tho 
dairvmau to encourage the ronsumpiion ot milk, 
not only by the general public, hut even by making 
it take as large as possible a place in his own diet. 
Next, to th' improvement inqu:iUtythe best way, 
doubtlosa to do this will be tu increase the variety 
ot delicious, appetizing milk products. Camembert 
cheeso has a double merit for this purposi- : ir is a 
delicious food— having been spoken off as the king 
ot soft cheesrs ; and it may be made by a prc'csB 
so sinip'e that no one possessed of the raw material 
need be without it. 

The only Sprcinl Appnrnlns required is the 
hoops. These are nothing more than perforated 
tin rings, with loose covers, one for each end 
also perforated. The perforations are to allow 
the whey to escape at sides and bottom. It is to 
provide for turnina the chcde that covers are 
required wt both ends. 

The sizes ot these hoops may be 5 inches in diam- 
eter and 6 inches deep. 

Proces.H. Add to the morning's milk all the 
cream skimmed from the niiik of the evenlrg 
previous, with half ihe skim-milk that is left. 
Brint? this to a temperature ot 8U°, heating tho 
skim-milk by itself before mixinir. Add rennet, 
one tabloapoonful for every five gallons mi k. Now 
leave the whole standing, say in the cellar, unt'l 
the curd has become so firm Ihat none oC the curd 
•will stick 10 the finger when the finger is moved 
through it. This may require perhaps tour hours. 
Ladle oiitthocurd into the hoops, already described. 
No pressure required ; the curd being allowed to 
stand settles down as the whey luns off. Turn the 
cheeses, end for end, night and morning for two 
days. Then take thera ont of the hoops, salt them 
and place on slats in a dark part ot the cellar to dry. 

Here they are also tui'ned. at first every 12 hours, 
later every day, and at l.ist eveiy other day, until 
they are quite dry. whentht^y arc put away to ripen. 

Jn a few daj^s rhey become covered with a white 
mould, which soon changes to yellow. They will 
very soon be quite palatable, but will improve every 
day and when quite ripe will become very fine. 

The above method has been most successfull? 
practiced by Mr. F. C. Ireland, of Lachute, Quo., 
who has been kind enough, at the author's request, 
to furnish his recipe for these pages. 

Says Mr. Ireland : — '*'! he process is so simple, 
the work so easy, so little milk is required, and the 
cheeso so rich, that whoever owns one cow can 
make all tho cheese required for a small family the 
year round, and scarcely miss the milk used tor the 
cheese. I am confident also that a lucrative busi- 
ness miebt be carried on in manufacturing this 
cheese for sale as is done in France. 

'*Thesecbeeses are small and convenientfortable 
use : they are worth and sell for 5D per cent, more 
than ordinary cheese. For two years I have made 
this cheese, and prefer it especially for its value aa 
a hygienic food." 



OUR NATIONAL FOODS. 



Desiccated Wheat, Baravena M Ik Food, 

Desiccated Rolled Oats, Prepared Pea Flour, 

Desiccated Barley, Prepared Groats, 

Whole Wheat Flour, Prepared Barley, 

Wheat Germ Meal, Gluten Flour, 

Snow-Flake Barley, Beef and Barley Extracts 

Rolled Wheat Flakes, Desiccated Pearl Wheat. 



THESE FOODS nro partly digested find contain all the 
elonicnts necessary to supply the wnstes of tho 
"bo'ly. They cure Dyspepsia, and aie a f;.eat National 

blessing. 

F. C. IRELAND &,SON. 

Manufacturers and Patentees, 



27 Church Street 



TORONTO. Ont 



FOODS HYGENIC AND SALT. 



IIT 



Using poor Salt to season good Butter is like usln; poor Thread in sewing good Cloth. 

HICGIN'S ^^^^ "EUREKA." 



ENGLISH 




EIGH'OBAItE. 



^ THE REASON WHY 

The makers of finest dairy goods, and the leading authorities, all over the world, approve of and use Higgin's Eureka Salt, 
Beoaase, as the folio iring will abundantly show, it is 

MODERIV SAJLT FOR MODERN DAIRYMEN 



I Prof. I* B. Arkold :— "ifter recently thoroughlv examin- 
jing the Higgin's salt works, I became satisUed that the 
''Eureka' salt is Just what it Is claimed to be, a very clean, 
Ipure and honestly made salt, uniform in quality, and in as 
good a oonditloQ for dairy purposes as any salt ever offered 
Ito tl>e public."— From Annmil, Beportjif N. T, Slots Dairy- 
imen't Association, 1S86, 

VAL4N0EV E. FaiLER, Esq., Proprietor of celebrated Oak- 
lands Dairy Farm :— We have used various salts claimed as 
" Dairy Salt " but none have suited our requirements so 
thoroughly as Higgin's " Eureka Salt," and we coiisider it 
the most cleanly, pure and uniform salt we ever used; when 
quality is sought we consider it the most economical, as ac- 
cordini^ to our experience, no -butter unless salted with your 
brand is aceeptaole to our customers." — Hamilton, Caiutda, 
ifarch, 1886. 



Prof. t. P. Roberts, Curnell Uhiversitt :— " Eureka 
salt has been used in ourdairy, and in my Judgment it is a 
flfst-class salt." — Extract from Letter. 

Hon. Hikam Smith, President or N. W. DaibTMBn's, 
Association '.—"I have used the Higgin's Eureka Salt In 
both butter and cheese, and am free to say that I neve;: use* 
rfny better salt. Its use for butter is preferable to any otMT 
I have used, because it is finer grain and is more easUy dis- 
solved ; can be more evenly distributed through the butter, 
requiring less working, thereby better preserving the aroma, 
and it keeps the butter equally as well as any other salt." — 
Mr. Smith, a Farmer of National Beputation, took the 9SB0 
Prize at the International Fair. 

It is easy, then, to know THE EEASON WHY the Impor- 
tations into the United States have increased since 1876 
from 6,950 sacks to 200,000 sacks. 



THE REA 

Instead of Tslng Common, or Poor Salt, One 
Shoald Cse THE BEST. 

BECJAtrSB the hest of everything in dairy appliances, and, 
material, is not too good to enable dairymen to compete in 
Quality, with other countries, ii; the Markets of the 

VOBLD. 

Because in the dairy, the best is the cheapest. For instance : 

Buttbr-makinq.— Using say three-quarters of au ounce to 
a pound, the total cost of salt for 100 pounds of Butter, 
would be only about 6 cents. If, by using the best, the marliet 
value were enhanced only one cent per pound, the gain in 
'100 pounds of butter would be one dollar— a net profit of 
94 oentsI 

CHEESE-HAKisa.— Say for 100 pounds of Cheese the poor- 

'^ est salt would cost two cents, the best would cobt three cents. 

If the cheap-salted cheese were to sell for one-half a cent a 

pound less because of the poorer salting, one in trying to 

save one cent would lose fiptv cents. 

Because it would save mie^s conscience and self-respect.^ The 
rage for cheapness is demoralizing all departments of indus- 
try. Honest men should stand for Quality. No man can 
better afford to be honest than can the dairyman whose pro- 
ducts are not only thereby improved, hut the consumption of 
which is thereby increased. 

Because salt is the smallest item of expense in a family, and 
the poorest people can afford to use the best. . 

Because poor salt is injurious to health. Poor salt is im- 
pregnated with lime, magnesia, and other impurities ; and, 
j like impure water, is dangerous to health. 

Conscience, health and economy,— all demand; the use of 
Pure Halt. 



SON WHY 

Ulggln's Eureka Salt, English Hlgb Grade> Is 
THE BEST. 

Because it Is manufactured, by a -perfected process, from 
the brine of a natural brine-spring. Though the brine is a 
clear-looking sparkling liquid, it is allowed to rest for days 
in reservoirs, and even then subjected to a treatment which 
will precipitate any remaining insoluble matter held in sus- 
pension. The further manufacture consists in a process 
which, without handling, will produce the salt, chemically 
pure, the different grades separated, and in an eminently 
cleanly state. 

Because of its Pdbitt, Sweetness, and Flavor. It Is free 
from original impurities, and from pan scales, etc, due to 
imperfect manufacture. 

Because of its Natural Grain. Its fineness of grain is ob- 
tained by precipitation of unbroken crystals during evapora- 
tion, instead of by grinding or crushing. ■ 

Because of its light, soft and free condition, and its solu- 
bility. ' 

Because of its btkenqth and keeping quality, and Its 
ANTISEPTIC and Ipreserving quality. 

Because it is u ell packed. Pure salt demands the protec- 
tion of good packing to keep it clean and pure. Too little im- 
portance is attached to this requisite. Eureka socks are of 
pure linen which make the best towelling or rubbingoloths. 

It is the best to use because it is the cheapest. While It 
has a value to which poorer brands cannot be compared, its 
cost is only a trifle, if any, more. It is cheapest because it 
is full weight of Salt. It is cheapest in the sense that 

The Best Thread is the Cheapest Thread fob 
Good Cloth. 



The superiority of Higgin's Eureka Salt is THE KEASON WHlf It has secured so many victories in competition. 



Thirteen Gold Medals from the World's In- 
ternational Bxhibitious are the result of Ten 
Years' fair and square competition.. 

IMPOP.TANT.— At the International Exhi- 
bition, closed October, 1886, at Liverpool, 
England, the Highest Prize, the Gold 
llHedal, was awaided to Higgin's Eureka 
'salt, forB3St Bait for Dairy and Household 
I purposes This award is the more significant, 
j is it is well known that Liverpool is the great- 
iest salt market in the world, and has been 
Hcmlvjnrleirs for the highest grades of all 
kinds or salt for centuries. No place on the 
Globe can furnish better and more reliable ex- 
perts to properly Judge the quality of salt 
than Liverpool 

Packed at the works in 4-bu3hel linen sacks, 
and 1-bushel lin. n bags and for family use, 
i in 14 lb. ra'*ets, 16 in. brown outer sack. 
' Ask Tour Grocer for HIGGIJCS EP. 
KFKA SALT) remember the brand and trade 
mark) xw\ if he cannot supply you, write us 
and we will see that you get it. Respectfully, 
1HEBCANTII,E 




EUREKA 

FINESAll 

IN PURE LINEtti^AClii 




Cheshire^,, 

Englan,! 

Ij'llii'Ji'mitinii 



iiiiiiwwtt 



Only Higgins' Eureka Salt 

is free from impvrities. It is made by the 
only process for which the English Govern-, 
ment granted Letters Patent, and which is as) 
groat an advance in salt msnufacture as Bes-) 
semer's was in making Steel. All others orushi 
or grind up the limey pan scale so it cannot 
be seen, but the lliggin process extracts it. 

TTneqaalled for Sweetness, Fniity and 
Flavor. 

For the Dairy, Eureka Salt has no equal. 
Its remarkable antiseptic qualities make ii 
the "Greatest Preservative of the Age."] 
Eureka Salt has been awarded Thirteen Gqldj 
Medals (the highest awards offered) at all tha 
International Bxhibttions held since the Cen-| 
tennial, 1876, including New Orleans, 1885, 
Liverpool, England, 18S6, and Canada, 1886. \ 

THE EUREKA SALT MFG. CO., | 
L't'd, (of Liverpool, Eng.y 



OFFICE : 



p. O. Box, 3241, 



EXCHANGE BUIIDIIVG, Cor. Hndsou and Harrison Streets. 



mUftPA^WTa ^UA . ■HUUI9U 

V. BURGER, Manager, 



NEW YORK. 
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Factory Filled Salt. 
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There is no factor in determmimg ilie quality of Butter 
and Cheese of greater potency than the SALT which enters in- 
to their composition. • A few pennies may be saved hy buying 
an inferior article, with the certainty that dollars will he lost 
when the pi^oduct comes to he marketed. It is false economy 
for Dairyman to attempt to save in this direction. / 

■ It is notorious that the brine from which American salt 
is made is full of impurities, and these impurities cannot he 
wholly eliminated under the most careful process of manufacture. 

The English hrands that are put up am,d sold for Dairy 
Salt, are, for the most part, neither more nor less than the ordinary 
brands of JBAOTOliY FILLED SALT, ground fine and put 
up in a Linen Sack. In this manner the purchaser gets the 
full benefit of the pan-scale which is ground in with the salt. 
Persistent puffing and onisrepi^esentation do the rest in selling 
what is sold of this class of goods. 

ASITTOJV'S SALT was originally manufactured for a 
Dairy Salt. During fifty years it has been Eacile Princeps, 
mid to-day it stands without a rival. We are earnest and 
sincere in telli/ng you that you cannot he sure of the quality 
of your product if you use any other salt. It would be 
cheaper for you to use Asttton's, eveji if you could obtain the 
other brands gratis. Do not allow yourselves to he deluded by 
the false representations of so called competing brands, but test 
the matter for yourselves. 

Send to us for Circulars and other information. 

FRANCIS D. MOULTON & Co., 

127 WATER ST., NEW YORK. 



BALT, FEEDS AND FERTILIZERS. 
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,. J^l»»ter. " r never saw anything more complete 
inan the way land plaster acts as an absorbeniaiid 
Vreaervative of inanv,r&, 1 use about two barrels of 
Uils plaster per winier, which costs me 91.60 per 
5»rrel, and I wonld not be without It it It cost me 
'» i» ^''ory night ray man takes two or three quarts 
or It, and as ho parses aiong scatters it in the BU^ 
ters behind tne cattle and the horses In the stables. 
So completely does it absorb everything, that if 
you go into the stables in the morning, you would 
scarcely.know that there were any animals there, 
any more than you would in a parlor. The princi- 
ple of this absbrpiive power of land plaster is, that 
it requires about 5,000 times Ite bulk of water to dis- 
solve It. That is one reason why farmers make a 
mistake in sjwing in a dry time : they would get 
mpie advantage from it by sowing it in the spring, 
when It would dissolve readily."— JT. D. Hoard, 
at Ontario Dairynwn'a Convention. 

lilnM-rd Cake is not a medicine or a condiment, 
but a hiehly nutritious and valnable feed. It is a 
profitable food both for its own sake and because 
of 'he in^ reased value it gives to imptrfect and 
cheaper feed, such as straw, poor hay, etc. Linseed 
added to a straw diet, for instance, givos it a 
pronounced value to what, if fed by itself in ex- 
cessive quantities, would be worse than wasted. 
The increasing use of this excellent teed is a good 
sign. 

Thefollowing ration formiloh cows recommended 
by Professor K. W. Stewart will be found a good 
and economical one :— 

Oat straw, or corn fodder, 15 lbs.; Hay. 6 lbs.; 
wheat bran, 12 lbs.: Unseed cake meal, 4 lbs. 

Kran. "There U no other way in which dairymen 
may feed so profitably as to give the cows bran in 
the summer while they are pasturing. If any man 
will try it for three years, and report to me that he 
is disaatisfted with the 'experim»nt, I will pay for 
the bran. I buy bran for $U ; I feed it to miloh 
cows, and the fertllizini; material from that bran 
after feeding is worth, in commercial value, SlOl 
Bran put out raw as a itertllizer over the Jand is 
worth over $10 per ton. The trouble with too 
many farmers is that if they do not get back this 
$10 the first year, they imagine it is not there ; but 
they would be sure to get it back in the second, or 
third, or fourth year. I am not drawing on my 
imagination, but stating a tact. Such a system of 
feeding at Cornell University on seven acres of 
pasture has caused it to improve to such an extent 
that it now carries four times as many cattle as it 
formerly did . We surmise that the abortion trouble 
in New York is caused by the exhanstion of some 
of the elements of the food of the cow. A quart of 
bran in the manger is a far cheaper way of getting 
a cow out to pastuie than to board a aog 1 Then, 
even in the spring, when the pastures are very 
succulent, the stoirach cannot act at its very best 
' becau- e there is too much water present ; but if 
you give tiie cow bran you will notice a very 
marked difference. Of course there may be other 
foods which will do it as well aa bran, but I doubt 
it. Then again, along In the fall when the pastures 
i are not at their best you should begin to feed it 
liberally ;— you cannot afford to have a cow toiling 
late and earlv to get sufficient food for a bare 
subsistence. She is too expensive a machine for 
that } — no man can afford to haul stones in his 
carriage. I feed bran dry ; and in quantity from two 
to four quarts, right In the time of succulent 
pasture— that Is, clover pasture."— i°Vo/essor 
Jtoberts, of Cornell University,— Addnsa ot 
Western Ontario Lairymens' Convention, 1887, 



QfTAXTT? Cnr'NmTi' »ay», " Leave a lump of 
OlUiNriJlrjiNljJlj EOCK SALT constantly in 
the manger for the horse to lick. It is the only really 
safe and useful mods of using this artiele, and I 
am persuaded that all horses will thrive better if 
they are allowed a lump of POflTT SAT.T 
constantly within their reach." JXUUXJ. aiXU± 
ALFRED BOTD, 27 Front Street West, Toronto. 

T?TDCfr UP 171? MANITOBA LINSEED OKi 
XiltOl rXXlZjCi CAKE— the best Write ior 
Circular and analysis. Whole Nutted, Crushed or Meal. 
ALFRED BOYD, 27 Front Street West, Toronto. 

Clicnilcally Pure Butter Olotli 

Becommended by Professor Robertson, of Agricultural 
College, Guelpb. Don't spoil your butter by using the 
ordinary ololh. 

ALFREPBOTD, 27 Front Street West, Toronto. 



FEMTIIilEEBBo 

l.xiifMil'ti, tit", 

Send for Circular to 

— « MANUFACTUBBBS, < — 

TOEOMTO, - - - OUT. 

Fertilizers and Superphosphate' 

FOB 

Pastures, Grain, Roots, Fruit Trees and 
Small Fruits, 

MAinJFACTtrBED BY 

The Standard Fertilizer and ehemical Co,, ; 

(Limited), 

, SMI TH'S FALLS, O NT. 

Descriptive Pamphlet Free on Application. 
ADDRESS : R. J. BRODIE, Manager, 

Or, BBOSIE & HABTTE, Montreal. Smith's Falli. 

[Estabilslied 1880.] 

KIRKPATRICK & COOKSON, 
Produce Commission Merchants & Exporters 

3yi:o iiT 'X':Ea:E 3 A-Xi. 

ConsignmentsSolIcited of BUTTER, CHEESE, POKE, 
LARD. APPLES, FRUIT, EGGS, Era 

For gnle Here or Shipment to Rrltnln. 

Correspondents in London, Liverpool, Bristol, Glasgow, 
etc. ISf Advances made as may be agreed. 



SEEDS 



Everything forthe Farm 
and Qarden, Our new | 
Catalogue for 1888 mailed | 
free to all who apply. A | 

choice selection of Seeds, Seed Grain, Small Fruits, 

Etc. Send for one. Address 

JOHN S. PEARCE & CO. London, Ont. ! 



SUCCESS IN GARDENING 

Depends on the quality of the Seeds- sown. 
IF YOU sow 



William Evans' Sefds 

Ton will insure an abundant yield. Dont buy oommis- 1 
sioned Seeds. Send for my Imitmttd Catalagut, and if 
my Seeds are not sold in your town, send year order direct I 
and get your Seeds by return mail, iree of postage. | 

WILLIAM EVANS, IVIontreal ; 



WILLIAM EWING & CO., 

Wholesale and Retail Seed Merchants,. 

142 McGILL STREET, MONTR EAL. j 

GARDEN, FARM & FLOWER SEEDS.) 

Special attention paid to 
GRASSES FOR PASTURE MIXTURES, 

and Correspondence Invited. 

H0B8E TOOTH, FOUTHERIf AND BUSAS OOES 

(for Qram reeding). 
Seed Qrain in Variety— Timothy, Clover, «to. 

OIL MEAL c^rt:t'^:n. 

We are large dealers In these, and Dairy Farmen vlC ' 
these articles to be very profltable. 
Prices on Application. 
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REFRIGERATORS AND DAIRY SUPPLIES, 
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PATENT SEAMLESS CHEESE BDG. 
i Its Superiority Is Ackuowledgcd 
Universally by all Cheese makers. 

There Is no Waste. It Is Always 

Beady for IIsc, and Gives Perfect 

Knirormlty in Size of Cheese. 

CHEESE MAKERS CLArM 

It saves t)ie time and labor of cutting and 
making bandages. 

Tt saves cloth taken up in the old way by 
steam. 
It saves expense for thread and work. 
It saves cloth wasted in the old way by 
, variation in depth of cheese. 
, It secures perfect dnipobmity in size of 



It secures perTect uniformity in the size of 
I box required. Every box can fit perfectly ; 
conBequently there is no trouble iu removing 
it at any timedesirfd. 

No trouble, perplexity, or loss caused by 
Beam ripping, as there is no sj^am to rip. 

No chance ot skipper-fly depositing eggs in 
seam, as is not infrequent in the old way of 
bandaging. 

It is a BETTER AND STRONGER ban- 
dage every way and NO GRICATER 
EXPENSE. It is cheax>er to use than any 
other kind. 

The Bandage is made to perfectly JU cTieese 
pressed in 13 1-S, U, U IS, IS, 15 1-S, aiid 
16 iTuih hoops. 



D. H.BURRELL&CO, 



— FORMERLY — 



BURRELL & WHITMAN, 

Little Falls, N. Y.. U. S. A. 



-:o:- 



Cheese Factory, Creamery and Dairy 
Apparatus and Supplies. 



2'he Largest and Most Extensive House in t/ie 

Trade. Agents and Representatives 

in all Farts of the World. 



Send for large new Illustrated Catalogue con- 
taining full plans for the erection of a Cheese or 
Butter Factory, Cold Storage Warehouses, etc., etc. 

All the Latest and Most Approved Apparatus, 
with Illustrations and Full Directions for Use, together 
with other matter of great value to the Dairy, 
Interests. 

Farmers and Dairymen will consult their own 
interests By writing us. All Correspondence prompt- 
ly answered. 



The Leading Butter and Cheese 
Makers prefer oar goods. They 
have found out their 

Vnilormlty ,Pnrity 
and Strength, 

they are satisfied that our 

Butter and Cheese 
Color 

give a BeiOKT Stkaw Colob not 
I that dull red trieb color no 
common to cheap or home-jmida 
coU>»' 

All we ask tea 

FAIR TRIAL 

t)y tl»o»e wJie have not triad it 
, yst H yoar dealer dees vet 
I jieep it, ssuS. tamtor ?riee T/tefc 
Mid dwaiits. 

Write for Samples 
D 



(gR^jJNSEW^ 



pANISH 



N^^F^ACT' 



TUB cnKAvmr, 

I'ue rvumt, 

TUB BEST. 



HANSEN'S 

Household 

RENNET TABLETS 
produce a DELICIOCa, 
CHEAP and IVnoiESOSIB 
dlsb of new milk, 

JUNKET, SO caUed 

One of these tablets if dissol- 
Ted In a little cold water, and 
added to a quart of lukewarm, 
Bweet milk, will thicken the 
milk In flfteeu minutes, when lb| 
la ready for the table, 

Jl'NUET is reeommendod a , 
being highly nutritious and heno-j 
floiftl lor indigestion and dyapBp.| 
Bla. 

Tht TaUeta may aim tii 
Taien iteateinalty lor HHqta^ 
(t»?i and Byspejiala. 



and Priceg, 
H. BUUBEH, at CO., I.ITTI.E FAM,jS, JT, Y. 
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ARE USED EXCLUSIVELY BY ALL 

iThe Leading Dairymen in Canada. 

Warehouse: 419 and 421 St Paul St., Montreal. 
X Buy only the Genuine x 

'GURPYS & WflRE'S 

Standard Scales . 

1st Prizes at 21 ProTincial ExtiiMtions! 

SCALES FOR ALL PURPOSES: 

Hay Scales, Coal Scales, Farm 

and Dairy Scales, Family 

Scales, Etc., Etc. 

I3:.A.3^^IXJT03S^~ ^~- OIsTT. 
•;:••■:■::■■■■■. Send for Price List, ;;;{;;;;;;;;;;i 

Beauer Stamping Works. 

Small's Patent Calf Feeder,— Price $2.50. 

Creamers, Cream Taps, Cheese Vats, Cheese Vat Gates, 
Vilk PatlB, Clothes Wringers, Mangles, Croquet Sets, 
Children's Sleighs and Carriages. 



New York TextUe Coffee Pot. 



A FULI. LINE OF 

STAMPED AND I'IGCDD TIN- 
WAKK. 

Plain and Japanned. 

Also OP THE 

Latest Designs and Most Econom- 
ical Stoves.Ranges and Base- 
Burners. 

Our "Beaver" Tabular Lantern was 

awarded First Prize at the Provincial 
Exhibition, Quebec, 1887. 

All Manufactured By 
THE BEAVER STAMPING W'KS, 

188 McGill St., Montreal. 





Claipiofl Fire anfl Bnrglar-Proof Safes. 

. Made witb all Ihe latest ImproTements No 
' Safe on the Continent witb as good a Record. Prices 

itoin $2J np. 
Also the Ohnmplon Stamp and Stone Extrnctor. 

Over 8,000 In nse and six years trial have proved It the 
latsi. Circular and Prices Free. 8. S. KIMBALL, 
ITT Oialg 8t, P. 0. Boi Box 948, Montreil, P. Q. 




MkRIDEN 
BRITANNIA OOMP'Y. 



Finest Electro Silver Plate. 

Exquisite Designs, 

UNRIVALLED 

Durability and Finish. 



1847 Rogers £ros. Knives, Forks,Spoons,eto. 

Articles hearing this Trade Mark are Genuine Rogers Goods, 

STEW KOCKl.AND SI^ATE COT. 

— MANUFACTURERS OF — 

Unfading Blue-Black Roofing Slate. 

ALSO 

Slate Milk -Vessels, Shelving and Flooring 

for Dairies, Washtuba, Sinks, 

Urinals, and 

AIL DESCBIFIIONS OF SLATS SLAB-WOBKi 



Slate being non-absorbent, is particularly 
adapted for all the above purposes. 

Slate makes the best and most durable 
Blackboards knovsm for Schools. 

Address : P. O. Box 105, 

or, 377 St. Paul St., Montreal. 



Ensilage ! Ensilage ! ! 

— -*»- — 

The Wew System of Preserving Green Fodder 
Perfected A Valuable Paper Free ! 

OX EXSIIiAGE ! 

The Way to Slake It and the Way to Tse It. 



We Now Mandpacturb Blunt's Improved (Enoltsh) 
PATENT SCREW and LEVER PRESS FOR ENSILAGE. 
By means of this process, silos can he made for very 
much less cost than by any other process hitherto em- 
ployed, and the pressure is variable at will, and constants 
It preserves the quality of the ensilage for an indeflnite 
peiiod. For Pamphlet and Full Particulars, write 

n. B. IVES A CO., QUEEN ST., IHONTKEAL. 



AUTOMATIC REFRIGERATOR CO., 
Sole Manufacturers of 
HANKAHAN'fl PATENT RKFKIGERATOR3. 
Dear Sir, Ottawa, Ont., Nov. 29th, 1S88. 

I have to inform yota, in reply to your inquiry 
respecting the refriserators fitted up on board the 
steamships "!3ardiniata"and "Vancouver,"bv order 
of the Minister of Agriculture, under your patent, 
for the transit of Canadian fruits in cold storage, 
for the Colonial and Indian Exhibition, in London, ' 
that the results have been in all respects satisfao- 1 
tory. and have fully answered the anticipations 
which were formed. These refrigerators, under 
your patent, have given, by the automatic process 
claimed for them, the condition of desication and 
refrigeration, such being necessary for preserving 
delicate fresh fruits for a considerable length of 
time, without injury, in their natural state. 

J. LOWE, 
J. F. Hanbahan, Sec. De^'t AgrieiMure. 

Ottawa. 

Address. JAMES GORDON, Proprietor, 

Ottawa, Oanada 



FAMM, DAIRY AND HOUSEHOLD. 



1S8 



Diploma and Medal at the Colonial and Indian 
Exhibition, London, Eng., 1886. 




Patro nize Home Manufac tures. 

GOOD WAGONS % LOW PRICES. 

PliBtouai Two-Saatod Oarriagea and Side-Sprins 
Buggies o£ all kiuda. A Specialty mado of Farm Wagonsj 



also of 




which took First Prize at Dominienand Provincial Exhibi- 
tion, iSse. When you want a good. Wagon or-Sled, write to 

BROWN BROS., Danville. Que. 

JOHN W. SmiTH, 

St. Gabriel's Locks, Montreal, 




MANUFACTURER OF 

TliresliiDgr Machines, 

'Tread and Kallroad Powers. 

OIEOULAR AND DEAG SAWIN& MACHINES. 



The Simplest and Strongest Machines in the 
Market ! 

Write for Prices and Terms. 




•■ SEE THAT THE 



BTJIPIF' j^LO " 



IS ON EVERY SPOOL OP 



cc 



And on Every Stovejyou buy. 

Bend for Circulars of Iron Balliuas, Stable rnniitar*, etc. 
Tlicse ore Geunloe. 

H. R. IVES & CO,, 

Manufiactiar«i-«, Montreal, 



A. RAMSAY & SON. 

MANUFACTOEEKS OF 

Paints, Colors and Varnishes, 

SILVERED MIRRORS, 
Plain and Bevelled, 



READY MIXED PAINTS 1 

The Best in the Market ; A Variety of Shades ; 
Sample Cards on Application. 



RAMSAY'S RUBBER ROOFING 

For Shingles or Ketal Boofs, 



DEALEES IN 

Plate Glass, wmnowQIass, 

And All Kinds of 

Painting & Artists' Materials. 

Warehouse and Office — 37, 39 and 41 
Recollet Street, 

St. Lawrence White Lead and Color 
Works — 10 to 22 Inspector Street. 

Varnish Factory — 106 William Street. 

MONTREAL. 




THE "WARRIOR " MOWER, 




TliB "New Model" Rotary Disc Jcinted Pulverizlnff 
Harrow. 



Land Rollers, Plows, Stooes, Eto.^ Etc. 

Write for Catalogae and Prices. 

J. F. MILLAR & SON, 

Morrlsburg, OnW 
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OtJR FamtTiY Machine is King In the , 
Art of Sock and Stocking Making /Clf/ 
and makes the whole household glad //, ''' 
and comfortable with Shiets, 
Drawers, Boys' Suits, Toques, ^ -» , 
Caps, Mits, Cuffs, &c. /*N/ OUI^ 

Farmers' Coarse Yarn, /^/ NEW 
"Woollen, Cotton and /Cw STYLE 

/^jy Machines 
OUR SYSTEM /iK/ are run by 
^7 r 



of narrowing is per- 
fection. 



Steam Power 



— 8 SIZES.— 



OUR SYSTEM has 
been Tested, Tried 
and Found Reliable. 



ANT size of 
stocking 
from a glove 
finger up- 

w a r d ^ /^r/ IT IS NO EXPERIMENT, 
made. ^^/ ^eP^irs Reliable. 

/i%/ ADDRESS 

/ffly^CKEEIiMAN BROS 
' ^ Manufacturers, 

GEORGETOWN, ONT., CANADA, 

" Tie EcoDOflilst Clotlies fflanfle " 

Patented Apbil 15th, 1887. 

The latest, 
best, most sim- 
p]e, and effec- 
tive Clothes 
Mangle in the 
market to-day, 
combining all 
the necessaries 
of an A 1 Man- 
gle, at a price 
within the reach 
of all; occupies 
but little space, 
2 ft. 4 ins. wide,' 
and 9 ins. dejpth 
from wall, easily 
fastened to any 
wall or parti- 
tiouj fuU instructions going" with each Mangle; 
is sunple and easy to operate, and almost impos- 
sible toget out of repair. WiU save the cost of it- 
self in fuel alone, in a single season (in any ordin- 
ary household), to say nothing of labor and time, 
and the clothes are more pure and healthful when 
mangled than when ironed. 

Price $7,00, F.U.U. at Hamilton, Ont. 
liberal discount to the Trade. 




"The National Refrigerators" 

Of which we are Sole Manufacturers, are the most 
■ perfect, economical and satisfactory Refrigerators 
\ to be found in the market. Price list, or other 
' information, gladly furnished. All goods except to 

the trade are shipped Express C.O.D. 

W. & W. ADDISON, 

HAMILTON, ONT 



SCIENTIFIC BED'HAKINO.— The Feather Bed 

so commonly used amoDg farmers folds itself too 
closely about the person, heatioe parts of the DOdy ; 
80 enfolded more than those pans covered only by 
the loose top-clothing, causing an unequal tempera^ 
ture throughout the system, resulting in nervouth 
ness and restlessness, on rising (everishness and 
languor is experienced, and while dressing, and in 
going out, tne system receives a chill. A repetition 
of this, night a nor nigbt, results in Bhenniatlsm 
and Neuralgia. The extraordinary prevalence of , 
rheumatism to^ay among farmers is largely due to 
the use of feather beds. '1 he Straw Bed usually : 

E laced beneath the feather bed, as every candid 
ousekeeper will admit, cannot be made up evenly 
or tvrioe alike. Straw yields too much to the 
heavier parts of the body, causing it to lie in a 
crampedand unnatural position. This sort of bed* 
dingmvo^vesa vast amount of unnecessary and 
tiresome work, and creates Volumes of Unst and 
Dirt, which, collecting all through the house 
again, maltiplying work and causing unneceseary 
wear of carpets and furniture, settles on the lungs, 
and is thus a fruitful sou'-ce of AHthmutlc and' 
Bronchial difficulties. Prevention Is better 
than Cure, 'J'be above evident Disadvantages 
can all he overcome by the sabstition of a good 
form of Spring Mattress, wirh a proper Over 
Mattress, both of wbich can be purchased for about 
twelve dollars, or less than two-thirds ol the value 
of the feathers necessary for a feather bed I 

In the Dominion of Lanaoa and Ureat Britain, 
the Hospitals, Asylums, and other Public Institu- 
tions, have been supplied mainly with 

THU GAIE SPRING MATTRESS, 

Manufactured by GEO, GAIE & SONS, Water- 
TlUc P. O,, and can be obtained from 

All Fariilture Dealers in the Dominion. 

^^ OOD LIVE AGENTS WANTED 
vX in every COUNTY TN CANADA : 
Send for Terms to FERRIS & CO., Toronto, Ont 



QIappertori's Spool Cotton 

IS THE BEST. 

J. J. PARKER & CO., ■ - - DlxvlUe, F.Q. 

Uanufis of All Kinds of Spm^e and Hardwood Lumber, | 
Hand Hay Rakes, Saw Frames, Mops, 

Jubilee Wash-boarda, Tacking Boxes, Etc. ! 

60,000 ''™^'«*«-TijOne.i 




KEPT BY ™ 
ALL grocers' 



Omtm HIHUTIIM IP 

WALTER WOODS & CO., 

Wood and Woodenware Merchants, 

. ll.i.1III.TO.\ A\D TORONTO. 



HOUSEHOLD SUPPLIES AND JOURNALS. 
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THK GAZETTE. 

r;*/!*-"^*^^"™™*™'"^ »»* OcncTOl NewHpaper. 

'» noted fnr tlw fullness and accuracy of its Fiuancial 

and Commercial Reports. 
" Klves Special AttentioB to the Dniry Proitnce and 

t4IIUe TradoH, and receives weekly a Cable Letter 

on the condition of the British Cattle Markets. 
It IB a recognized authority on all matters connected with 

the Cheese and Butter Markets. 
I' publishes More Telegraph News, (Canadian, 

British, European and American,) than any other 

Montreal Newspaper. 
It receives Daily Despatches from England on Canadian 

Sutijects furnished by its own Special Corres^ndent. 
It gives a Daily Resume of the Doings in the Legitimate 

Sporting World. 
Its Reports of Parliamentary and general oorre£>pondence 

fttim Ottawa durii.gthe Sessions, are t'..e best published 

THE WEEKLY GAZETTE contains a full account of the 
Week's ^ews, Home and Foreign, with Special Library, 
Agricultural and I'olitical Departments 
Ykarlv Siibsckiption, In Advance : VToekly, $1'00 ; 

Daily, $6.00. Sample copies furnished and fuUiutorm- 

atiou sent on application. Address : 

RICHARD WHITE, Man. Dir., Montreal, P.Q 



42 YEARS. 

Steadfastly for forty-two years the Weekit "Witness 
has held to principles which have .stood the tests of time 
ridicule, and of opposition, fair and unfair, and the 
Witness to-day speaks to sixty where in 1846 it spoke to 
one. Its growth has been both rapid and steady^. Its 
publishers, desirous of still further incieasing its circula- 
tion, have this year gone to large expense to secure a 
reproduction of XHK I1A.TEST AtASTEUPIECG of 
Davidson Knowles (who was seleoted by Queen Victoria 
to paint the scene at Princess Beatrice's wedding),entitled 

Suffer the Little Children to Come Unto Me. 

It depicts the memorable scene with startling realism, 
reproducing in oils all the richness of OKIENTAIj 
COI1OR9NG. The picture, executed by the greatest art 
firm in England, would bring 81.60 if sold, but is reserved 
EXCLUSIVELY FOB SVBSCBIBEKS to the TTIT- 



The price of the Weekly Witnebs and picture is $1.25 
the paper alone, $1,00. 

In 1860 the Daily Whness was launched, and, like the 
Weekly, to advocate the same principles regardless of 
cost. The picture " SuflTer Little Children to Come Unto 
Me," and the Daily Witmess, $3.2B a year; the paper 
alone, $3.00. 

The Northern Messenger still continues to be the 
favorite in the home circle and Sabbath school, and 
commencing with .January first with new type, finer 
japer and other imiirovements, will be more attractive 
jhan ever. Priz's of books are given to friends who 
canvas for it. Annual subscription, 30 cents, with 
reductions to clubs. 

Sample copies of the different publications mailed on 
application. Agents warned in every town and village. 
John Douoall & SoK, 
Eublishfirs, 
Montreal. 
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CANADIAN 

Live-stock and Farm Journal, 

HAMILTON, ONTARIO, CANADA 
THE STOCK JOURNAL CO., PUBLISHERS. 

I PUBLISHED MONTHLY OS FINE BOOK PAPER, 
ILLUSTRATED with representative Canadian ani- 
mals, and admitted to be the Lcailius Livc-Stock 
and Farni Jniiriinl In Canndu. It is re,id by the 
best stockmen, dairymen and ffirmers in the Dominion. 
We m^ke, the assertion, without fenr of huccessful contra- 
diction, that no farm paper in the Dominion costs its 
publishers as much as does the Journal, and we confi- 
dently believe no paper in Canada is of equal value to the 
progressive dairymen, stockmen and farmers of our 
country. 

SUBSCRIPTION, $1.00 PER ANNUM. 

t^Send fur FREE sample copy. 



"It will compare favorably with the best American jour- 
nals of its class." — Sarnia Ohserver. 



THE TENTH YEAR OF PUBLICATION. 

^^e Rtirar OeiReidieiEi, 

WITH WHICH IS INCOBPOBATED 

THE FARM JOURNAL, CANADIAN 
FARMER AND DAIRYMAN. 



The Rural Canadian Is a 36 pp. monthly 
Illustrated magazine for the Farm and Home. 
The following are the leading Departments ; — 



Farm and Field, 
The Dairy, 
Garden and Orchard, 
Sees and Honey, 
Home Circle,! 
Household Hints, 

Scientific and Useful, 

AND TWO FULL PAGES OF MUSIC, 



Horses and Cattle, 
Sheep and Swine, 
Poultry and Pets, 
The Orange Record, 
Rural Notes, 
Young Canada, 



Price, • 



$1.00 Per Annnm in Adrance. 



Blackett Robinson, Phplishcr, 

5 Jordan St., Toronto- 



" Not only of interest to the farmer, but to the house- 
hold, a department which is well edited. Several chqjce 
illustrations add to the value of The Rural, whicli is a 
credit of the agricultural literature of Canada."— JWoi7. 

*' The best paper of the kind published in Canada, 
to-day."— />urAa»i News. 



Ti 



,1 B^ THE GREAT WEEKLY KOWIE WIACAZINE. 

■ Vl^ The Best in the World tor the money. Soon to be enlarged to 

■ III 82 pages. Well edited, well printed, on good paper. The best 

■ III .(writers in Canada contribute to its columns. Serial akd short 
I I I I stories, (published in Truth simultaneously with leading Eng- 
a I I I B ijgt, magazines), by W. Clark Kiissell. James Payn. Adeline 

— — — " 7 Sergeant, Frederick Boyle, L. T, Meade, Wilkie Collins, md 

.l^erl^^inganthors Enn^RUL Co^o^™--^^^^^^^^ 

rsLJe'-d" C^eVrhXro^ginaland se^^^^^^^^^ 

of the family. Circulation surely and steadily increasing. / / ^_ _ _ ^ „ 

THREE DO* LAM Per Year. If it is not convenient to send the 

money with the order, state when you '""/^"^ "• ""^.n if 
magazine will be promptly forwarded to jour "■^dfess, even if 
TOU don't promise to pay till the end of the year. You are sure 
to like Truth, and we have no hesitation m giving "f^dit to any 
Bub'<oriber of this paper, no matter where you live. Addiess, 
S. FBANK WILSON, •' Tauiu," Toronto, Canada. 



ii 



Truth. 
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Wesleyan Ladies' College 

HAMILTON, ONT. 

The Oldest of the Ladies' Colleges. 
Most Complete in its equipment. 
Has over 200 Graduates. 

Terms: $45 to $55 per Term, or $160 to 
$200 per Annum. 

Address the Principal, 

A. BURNS, D.D., LL.D. 




HAMILTON, - - ONTARIO, 

Established 1862. 
The Leading Business College in the Domin- 
ion. Excellent advantages afforded farmers' sons. 
Write for Catalogue. 

R. E. GALLAGHER, PrincipaL 







G. H. Presby, 

Pliotograpliic Artist, 

SHERBROOKE, Que 




"ARCADE." 
i^./ Toronto. 



''PHIS is the leading Commercial School in Canada. Its location is in the Business and Educational 
1 Centre of this Province. The Course of Studies has been specially arranged to give a Sound 
Business Training. 

Arithmetic, Commercial Law, Book-Keeping, Correspondence, 

Penmanship, Phonography and Type- Writing practically taught. 

For Circular, giving full particulars, apply to 

C. O'DEA, Secretary. 




COLLEGES, ENOB AVERS AND PIANOS. 13T | 

-A.SIC TO SEE — — — • s^.^- 

"THE INCOMPARABLE" 




^^W© WEMW^""^^^ 



The Most Perfect Instruments of the Age ! 

RECOMMENDED BY ALL EMINENT ARTISTS. 

In Use in New York's Leading Colleges of Music and Conservatories. 

TRIUMPHANTLY SUCCESSFUL WHEREVER lEXHIBITED. 

licantlfal in Design. Elegant in Finisli, 

Brilliant in Tone. Marvellous in Power. 

Exquisite in Toucb. Unequalled in Durability. 

Solid in Construction. Our Motto : " Excelsior." 



The Pianos of this rising' young firm have been severely sind thoroughly tested by the 

country's greatest Artists, as well as by the Trade in general, and 

are pronounced to be 

•^f-ZSXTZTZX OF FEB.FSCTZ02T lit. 



Prices as Low as Consistent with the Finest Worlimanship. 

Agents Wanted in Unoccupied Territory. Correspondence Solicited. ' 

AUGUSTUS 

Warerooms: 58 W. 23rd Street, New York. 

WILLIS &, CO., 1824 Notre Dame Street, MONTREAL, Can. 

Sole Agents for Province of Quebec. 
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Octavius Newcombe & Co., 

Manufacturers of 

GRAND, 

UPRIGHT and 

SQUARE 



A LARGE ASSORTMENT OF ALL STYLES TO SELECT FROM. 



Illustrated Catalogues and Price Lists on Application. 
LIBERAL TERMS. 



107 & 109 Church Street 
66 Richmond Street. 



INSUB.UWE. 
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RICHARD A. McCURDY, President, 

Is Hot only the largest Life Insurance Company in the world, but has always been the 
pioneer in all matters tending to the popularizing and spreading of life insurance and its benefits 

Its New Distribution, Policies are most liberal in their terms to Policy-holders, and are 
practically unencumbered with restrictions as to occupation, residence and travel. 

Policies are payable upon presentation of satisfactory proofs of death. 

The Mutual Life Insurance Company's J^oUcy says to the insured, in plain 
and simple terms : " Pay your premiums, and the person designated by you will receive the 
amount named in this policy at your death." This promise is guaranteed by gi-oss assetsof over 

$115,000,000. 

The Mutual Life Insurance Company is a pQrely mutual company. There are 
no stockholders to absorb profits. Every dollar of profits is divided among policy-holders. 
«ach of whom is a partner with equal proportionate rights in over 

$115, 



»,000,000. 

Profits distributed among members in the last ten years : 

$32,099,475. 

Total payments to policy-holders during the same period, over 

(,000,000. 



$243, 

THE FOLLO¥IN& EXAMPLE IS WORTHY OF ATTENTION. 



RESUIiTS OF THE lilMITED PAYMENT PI-AUT OF IBTSURAIirCE 

IN THE MIJTUAI. lilFE, 



Policy No. 37,973 was issued upon the application of one of New York's best known 
merchants, on January 5th, 1863. The insurance afforded by it was nominally for $5,000, and 
the annual premium for 10 years $337.75. The insured used none of his dividends, and the 
total cash outlay was $3,377.50. The additions purchased amounted to $4,330, at the anni- 
versary of the policy in 1887, and had the contract then matured the Mutual would have paid 
to the beneficiary $9,330, or 405 per cent, of the premiums paid. 

TABTTL&TKD, THE SHOWING IS AS FOLLOWS : 
POLICY No. 
ANNUAl PBEmUM FOR 

LIFE. AGE 39. 

Face of Policy, 
Additions Credited, 

Present Value of Policy as a claim, 
Total Premium Paid, 

Value as a claim in Exc?ss of Premiums, 



27,973. 

10 TEARS, 


f337.75. 

ISSUED IN 1863, 

$5,000 OO 
4,330 00 






- 


$9,230 00 

3,377 50 



$6,9S2 50 



The General Managers of The Mutual Life Insurance Company in Canada; to 
whom application for further information may be made, are 

FAYETTE BROWN, 

General Manager for Province of Quebec and Eastern Ontario, Montreal. 

HENRY K. MERRITT, 

General Manager for Western Ontario, Toronto. 

JOHN li. STEARNS, 

General Manager for the Maritime Provinces, Halifax. 

AOENTS WANTED IN UNREPRESENTE1> DISTRICTS" 
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Farm Buildmgsantl Contents Insured fjr 3 Tears at Lowest Current Rates. 

Authorized Capital, $14,600,000.00. 
Paid-up Capital, $3,041,666.66. 

Fire Fund and Reserves, $8,462,682.31. 
Life and Annuity Funds, $20,699,659.48. 



DlUEl'TORS. 

GILBERT SCOTT, ESQ- 
HON. THOS. RYAN. 
W. W. OGILVIE. 
ARCHIBALD McNIDER, ESQ. 



OTJT^ J^G-ZEn^TTS. 



QUEBEC. 

-Aylijicr John R. "Woods 

Bertliier L. Trancliemontngne 

Coaticooke A. B. Roy 

Parnliam Joseph Legiiin, Jr 

Gaspfi James J Lowndes 

Granby Geo. Vittie 

Hnutinsdon E. S. Elsewortli 

Joliette L. A. Derome 

Lachine A. J, Dawes 

Queliec ...... ^.Jolm Laird 

St. Henri A. 0. A. Biasonnette 

St. Isidore , C. Doyon 

St. Johns R. Douagliy 

St. Hyacinthe ..PMgnuelo Frdres 

Sorel James Morgan 

Stanstead D, A. Mansur 

Stanbridge M. V. Bryan 

Sherbrooke ... .J. A. Arcliambaidt 
Three Rivers — Jos. Reynar 

ONTARIO. 

Alesnndria J. A. MacDong;ild 

Almonte J. M. Rosamond 

Arnprior F. F. McNab 

Barrie E. E. Willijnns 

Belleville Pope fit Fenwick 

Berlin W, Jaffray & Son 

BowmanviUe W. F. Allen 

Brampton W. H. McFadden 



Brantford . . 
Brockville . . 
Chatliam . . 
Cobourg. . . . 
Col ling wood 

Cornwall 

Fergus 

Gait 

Goderich 

Gnelph and ^ 
Wellingt.on Co. f 

Hamilton 

Hawkesbury | 

and District ) 

Haliburton . , . . 

IngersoU 

Irotiuois 

Kingston 

Lindsay 

London 

Meaford 

Napanee 

Nottawa 

Orangeville 

Orilha 

Oshawa 

Ottawa 

Pemljroke 

Perth 

Peterboro 

Picton 



Jos. Stratford 
Dewey & Buckman 
,R. O'Hara 
S. 8. Howell 
\V. A. Copeland 

D. Monroe 

E. Hav 
H. S. Howell 
,F. J. T. Naftel 

R. Cunningham 

J. T. Konth 

D. McGregor 

A. Niven 

J, C. Norsworthy 
A. J. Boss 
,M. Flanagan 
J. R. Dundas 

F. J. Hanmiond 

Trout & Jay 
.T. G. Davis 
.Thos. Robinson, Jr 
.H. Endacott 

Geo. J. Bolster 

Geo. J, Scott 

O. K. Cunningham 
,D. C, Clianiberlain 
.James Gray 
.Geo. A. Cox 
.D. B. Solmes 



Port Elgin Wm. Cameron 

Port Hope T. Long 

Prcscott M. Dowsley 

Sarnia D. Grav, Jr 

St. Catharines ..H. M. Helliwell 
St. Marys O. Freemju 



St. Thomas. 
Stratford . 
Strathroy . 
Toronto . . . 
"Whitby ... 
"Windsor. . . 
Woodstock 



. .G. T. Claris 
. . . W. H . Burnham 
. . .G. G. German 
. . . R. N. Gooch 
. ..H. B. Taylor 
...R, A. Reynolds 
. . .James S. acarff 



MANITOBA. 

Winnipeg Lewis & Kirby 

NOVA SCOTIA. 

Halifax "W. L. Lowell & Co* 

Picton F. Wyatt Eraser 

Truro Longwortli & Layton 

Windsor D. P. Allison 

NEW BRUNSWICK. 

Fredericton F. I. Morrison 

St. Jolm D. R. Jitrk 

Woodstock J. N. W. Winslow 



Head Office for Canada, Montreal. 



PRINCE ED. ISLAND. 
Charlottetown..F. "W. Hyndman 

THOS. DAVIDSON, Managing Director 
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FREE GRANTS, PRE-EMPTIONS, ETC. 

How to obtain them in the Canadian North-West. 

]>o]?ii]%io]!ir IaAnh ri:oijl.atio]!vis. 

Under the Dominion Lands Regulations all Surveyed even-numbered seotions, oxceDtine 8 and 
26, in Manitoba and the North- West Territories, Hvhich have not been homesteaded reserved to 

Srovide wood lots for settlers, or otherwise disposed of or reserved, are to be held exclusively for 
omesteadsand pre-emptions. 

HOMESTEADS.— Homesteads may be obtiinei upon payment of an Office Fee of Ten Dollars, 
subject to the following conditions as to residence and cultivation : 

In the " Mile Belt Reserve," that is toe even numbered sections lying within one mile of the 
Main Line or Branches of the Canadian Paciflo Railway, and which are not set apart for town sites 
or reserves made in connection with town sites, railway stations, mounted police post, mining and 
other special purposes, the homesteader shall begin actual residence upon his homestead within six 
months from the daie of entry and shall reside upon and make the land his home for at least six 
months out of every twelve months for three years from the date of entry ; and shall, within the 
first year after the dite of his homestead entry, break and prepare for crop ten acres of his homes- 
quarter section ; and shall within the second year crop the said ten a«res, and break and prepare 
for crop fifteen acres additional : making twenty-flve acres; and witnin the third year after the 
date of his homestead entry, he shall crop the said twenty-five acres, and break and prepare for crop 
fifteen acres additional— so that within three y ears of the date of his homestead entry, he shall have 
not less than twenty-five acres cropped, and fifteen acres additional broken and prepared for crop. 

Land other than that include 1 in Mile Belt, Town Site Reserves, and Coal and Mineral Districts, 
may be homesteaded in either of the three foUovidng methods :- 

1. The homesteader shall begin actual residence on his homestead and cultivation of a reasonable 
portion thereof within six months from date of entry, unless entry shall have been made on or after 
the Ist day of September, in which case residence need not commence until the Ist day of June fol- 
lowing, and continue to live upon and cultivate the land for at least six months out of every twelve 
months for the three. 

2 The homesteader shall begin actual residence, as above, within a radius of two miles of his 
homestead, and continue to ma«e his home within such radius for at least six months out of every 
twelve months for the three years next succeeding the date of homestead entry : and shall within 
the first year from date of entry break and prepare for crop ten acres of his homestead quarter 
section ; and shall within the second year crop the said ten acres, and breik and prepare for crop 
fifteen acres additional— making twenty-five acres ; and vrithin the third year after the date of his 
homestead entry he shall crop the said twenty -five acres, and break and prepare for crop fifteen 
acres additional, so that within three years of the date of his homestead entry he shall have not less 
than twenty-five acres cropped, and shall have erected on the land a habitable house in which he 
shall have lived during the three months next preceding his application for homestead patent. 

3. The homesteader shall commence the cuLtivation of his homestead within six months after 
the date of entry, or if the entry was obtained after the first day of September in any year, then 
before the first day of June following ; shall within the first year break and prepare for crop not 
less than five acres of his homestead ; shall within the second year crop the said five acres, and 
break and prepare for crop not less than Ten acres in addition, making not less than fifteen acres in 
all ; shall have erected a habitable house on the homestead before the expiration of the second 
year, and on or before the commencement of the third year shall have begun to' reside in the said 
house, and shall have continued to reside therein and cultivate his homestead for not less than 
three years next prior the date of his application for patent. 

In the event of a homesieader desiring to secure his patent within a shorter period than the 
three or five years, as the case may be, he will be permitted to purchase his homestead, or home- 
stead and pre-emption, as the case may be, on furnishing proof that he has resided on the homestead 
for at least twelve mouths subsequent to date of entry, and in case entry weis made af t»r the 25th 
day of May. 1883, has cidtivatei thirty acres thereof. 

PRE-EMPTIONS.— Any homesteader may, at the same time as he makes his homestead entry, 
but not at a later date, should there be available land adjoining the homestead, enter an additional 
quarter section aa a pre-emption, on payment of an office fee of ten dollars. 

The pre-emption right entitles a homesteader, who obtains entry for a pre-emption, to purchase 
the land so pre-empted on becoming entitled to his homestead jiatent ; but should the homesteader 
fail to fulfil the homestead conditions he forfeits all claim to his pre-emption. 

The price of pre-emptions, not in eluded in To wn Site Reserves, is two dollars and fifty cents an 
acre. VOiore land is north of the northerly limit of the land grant, along the main line of the Cana- 
dian Paciflo Railway, and is not within twenty-four miles of any branch of that Railway, or twelve 
miles of any other Railway, pre emptions may be obtained for two dollars per acre. 

Payments for land may bo in cash, scrip, or Police or Military Bounty warrants. 

TIMBER,— Homestead settlers, whose land is destitute of timber, may, upon payment of an 
office fee of fifty cents, procure from the Crown Timber Agent a permit to out the following quan- 
tities of timber free of dues : 31) cords of wood, 1,800 lineal feet of house logs, 2,000 fence rails, and 

In cases where there is timbered land in the vicinity, available for the purpose, the homestead 
settler, whose land is without timber, may purchase a wood lot, not exceedmg in area 20 acres at 
the price of five dollars per acre cash. ,,,,,. -.3 a,vij 

Licenses to out timber on lands within surveyed townships may be obtained. Thelands covered 
by such licenses are thereby withdrawn from homestead and pre-emption entry, and from sale. 

INFORMATION.— Full information respecting the land, timber, coal and minerp.1 la-ws, and 
copies of the regulations, may be obtained upon application to The Secretary of the Depart- 
ment of the Interior, Ottawa, Onta/io ; The Commissioner of Dominion Lands, Winnipeg, 
Manitoba ; or to any of the Dominion Lands Agents in Manitoba or the North- West Territories. 

A. M. BURGESS, Dep. Minister of Interior. 
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DEPARTMENT OF INLAND REVENUE. 



All Act to Prohibit tbc Mniiiifuctiirc and Sale of Substitutes for Bnttcr. 

TO OLEOMARGARINE, butteriue or other substitute for butter, manufactured from any animal substance other than 
\ milk, shall be manufactured in Canada, or sold therein, and every person who contravenes the provisions of this Act 
"in any manner whatsoever shall incur a penalty not exceeding four hundred dollars and not less than two hundred 
ilollars, and in default of payment shall be liable to iiiipiisonment for a term not exceedirg twelve months and not less than 
three months. 

An Act Respecting Agricultural Fertilizers. 

THE PUBLIC is hereby notified that the provisions of the Act respecting Agricultural Fertilizers came into force on the 
1st of January, 1887, and that all Fertilizers sold thereafter require to be sold subject to the conditions and restrictions 
therein contained— the main features of which are as fallows : 

The expression " fertilizers" means and includes all fertilizers which are sold at more than ten dollars per ton, and 
which contains ammonia or its equivalent of nitrogen, or phosphoric acid. 

Every manufacturer or importer of fertilizers for sale, shall, in the course of the month of January in each year, and 
before offering the said fertilizer for sale, transmit to the Minister of Inland Revenue, carriage paid, a sealed, glass jar, 
containing at least two pounds of the fertilizer manufactured or imported by him, with the certifleate of analysis of the 
same, together with an affidavit setting forth that such jar contains a fair average sample of the fertilizer manufactured or 
imported by him ; and such sample shall be preserved by the Minister of Inland Revenue for the purpose of comparison 
with any sample of fertilizer which is obtained in the course of the twelve months then next ensuing from such manu- 
facturer or importer, and which (s transmitted to the chief analyst for analysis. 

If the fertilizer is put up in packages, every such package intended for sale or distribution within Canada shall have 
the manufacturer's certificate of analysis placed upon or securely attached to each package by the manufacturer; if the 
fertilizer is in bags, it shall be distinctly stamped or printed upon each bag ; if it is in barrels, it shall be either branded, 
stamped or printed upon the head of each barrel or distinctly printed upon good paper and securely pasted upon the head 
of each barrel, or upon a tag securely attiched to the liead of each barrel ; if it is in bulk, the manufacturers' certittcate 
bhall be produced, and a copy given to eaoh purchaser. 

No fertilizer shall be sold or offered or exposed for sale unless a certificate of anal} sis and sample of the same shall have 
been transmitted to the Minister of Inland Revenue, and the provisions of the foregoing sub-section have been complied with. 

Every person who sells, or offers or exposes for sale, any fertilizer in respect of which the provisions of this Act have 
not been complied with— or who permits a certificate of analysis to be attached to any package, bag or barrel of such fer- 
tilizer, or to be produced to the inspector, to accompany the bill of inspection of such inspector, stating that the fertilizer 
contains a larger percentage of the constituents mentioned in sub-section No. 11 of the Act than is contained therein— 
or who sells or offers or exposes for sale any fertilizer purporting to have been inspected, and which does not contain the 
percentage of constituents mentioned in the next preceding section— or who sells, or offers or exposes for sale, any fertilizer 
which does not contain the percentage of constituents mentioned in the manufacturer's certificate accompanyiug the same, 
shall be liable in each case to a penalty not exceeding fifty dollars for the first offence, and for each subsequent offence to a 
penalty not exceeding one hundred dollars. Provided always, that deficiency of one per centum of the ammonia or its equiva- 
lent of nitrogen, or of the phosphoric acid, claimed to be contained, shall not be considered as evidence of fraudulent intent. 

The Act passed in the forty-seventh year of Her Majesty's reign, chaptered thirty-seven and intituled "An Act to 
prevent fraud in the manufactui'e and sale of agricultural fffitilizers," is by this Act repealed, except in regard to any offence 
committed against it or any prosecution under other act commenced and not concluded or completed, and any payment of 
money due in respect of any provision thereof. A copy of the Act may be obtained upon application to the Department of 
Inland Revenue E. MIALL, Commissioner. 



THE MODEKN TURKISH OB BOMAKT BATH 

AND HOME OF HEALTH. 
EstabUshed 1869. Enlarged, 1873, 1884, 1885. 

Thr Most Compkle Turkish Bath on tlw Continent 



The Claims of these Baths are that 

They cleanse and promote th i healthful action of the 
skin as no other means can. 

They purify the blood, and increase the activity of the 
Liver and Kidneys. 

They equalize the circulation, promote sleep, soothe 
and tranquilize the nervous system, aid digestion, and 
assimilation ; and tend to establish a healthy action of 
all the organs of the body. 

They remove Alcoholic Stimulants, Tobacco, Opium 
and other poison* from the system, and destroy the 
♦■ravings for strong drink. 

They make the whole body more firm, more elastic, 
tough, and enduring, more capable of resisting Coughs, 
Colds, Fevers, Contagions Diseases, and sudden changes 
of weather. 

Testimony of the Hichkst Mkdical Authouity is 
borne to their propei; use forming the basis for the suc- 
cessful treatment of many phases of diseases. 

Our Institute includes Hydro-Therapeutic treat- 
ment, also practice of Swedish MoveTYient cure,, and - 
Massage, The Institute has acquired an extensive re- 
putation for the treatment, as a specialty, of Rheumatism. 

Tbe Sanitarium Department.— Our bed-rooms 
are well heated and ventilated, and for comfort and health 
are seldom equalled. They invite cases of a chronie nature, 
or convalescents. 

«nr Table attr.acts more than ordinary attention. 

Transient and Permanent Guests Received, 

whose habits are unobjectionable, and who may desire the 
advantages and comforts of 

OUR HOME OF HEALTH. 

5a. Terms and information furnished on application to 

». It. A. MACBEAjr, M.D.. 

Slontreal, 

(IkO St. Monirjiic St.— Foot of MoGill College Avemie.) 



J. C. WILSON & CO., 
Paper Makers, - - - - Montreal. 

FoUNDEItS OP THE PAPER BaO BUSINESS IN CANADA. 

(Paper Mills at Lachute^ Que.) 

CUB SPECIALTIES ARE 
Fine Manilla Wrapping Pa^er, and "Standard ' 
Square-Bottom Bags, Plain-Bottom Paper Bags, 
Flour Sacks . 
Seed Bags, Shipping Tags, Envelopes. 

Millinery and Hatters' Bags . 

MANILL.\ Writing and Envelope Paper. 
ANILLA Tailor's Pattern Paper. 
ANILLA Tissue Paper. 

Bro^po Wrapping Paper - 
Toilet or W. 0, Paper — In Packages or Kolls. 

Oystee Paper. Good Cheap Fast Printing. 

Bill Heads, Note Heads, Letteb Hea'Db 

and Weapping-Paper Printing. 



A. S. WOODBURN, 



'RINTER, 



B 



OOKBINDER 



-AND- 



MANUFACTDRING STATIONER. 

Particular Attention given to the Manufacture of 
Account Books of Every Description. 



Facilities for (leiieral Joli Ftinting 



UNSIIRPASSKn. 

.Estimates Furnished. 



36 ELGIN ST. 



OTTAWA. 



WHOLESALE DEALERS. 
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IMPERIAL OIL Co. 

(LIMITED), 

petroleum •:• Refiners 

HEAD OFFICE, - - PETROLIA, ONT. 

Leading Brands of Illuminating Oil : 



"Silver Star." ~ "Headlight." 

" Impcrlnl," m " Crescent," 

Best Quality— Prune White. 9 Water White— High Gravity 

::::::::::::::::..'.v:.:::::::: manupactueees "". .v. ;..... v;.v;;;: 



Lubricating Oils of every description suitable for all classes 
of Machinery, 

GAS ENGINE OIL FOR SHIPMAN ENGINES 
Paraffine Wax Candles (Pure White) 

AND 

Imperial A.xle Grease 

THE BEST IN THE MARKET 

^f Write for Samples anil Prices. °S]t 

Branches: London, Ont. ; St. .Tohu, N.B. ; Winnipeg,' 

f Man. ; Petrolia, Ont; Montreal, Que.- 1 

ESTABLISHED - - 1859. 



[established 1834.] 

J. A. MATHEWSON & CO., 
Ixnpoi'ters and ^^holesale Grrocers. 

Teas, Sngars, Spices, Fruits, Syrups, Holasses and 

Geneial GToceries &om Beet Uarkets, 

FuU Assortment Maintained. Orders iDarefvlly Executed. 

202 McGill Street - - Montreal. 



J. B. RENAUD & CO., 

72 to 82 St. Paul St. 

WHOLESALE -:- DEALERS 

IN 

Flour, 

Grain, 

Provisions, 
Fish and 

Fish Oils, 
Salt, 

Pressed Hay, 

MILLSTONES, 



WHITEHEAD & TURNER, 



Q,TrDBBEiC, 



Wholesale Grocers, 



-IMPOBTBRS OF- 



East and West Indian Produce, 
Mediterranean Goods, 
China and Japan Teas, 

English and Foreign Groceries^ 

Also MANCFACTURBRS OF 



f§Mi 11 




06fice and Warehouse : Dalhousie Street. 
Bonded Store : Des Sceurs Street. 
Factory : Mountain Street. 
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Cover of this liook, alsto the i]lustrat!ons on pages 
lOS, 114 and 140, were designed by A. H. HOWARD. 



BEE CyLTURE! 

T r VOTT have any thought of engaging 
14- 1 vj U in Bee Culture, you should at 

I I once send your address to us and we will 
X JL give you full information. Our Circular 
gives prices and particulars of all the 
necessary requirements, and sets forth the needs 
of beginners. We are the largest supply dealers 
in Canada. Colonial Exhibition Diploma and 
Medal, London, Eng., i886. 

WEEKLY— ONE DOLLAR PER YEAR. 

We published the first $i weekly in the world ; 
it makes a volume of 1,040 pages in a year, 
printed on toned paper, well illustrated, and filled 
with good sensible and practical articles on Bee 
Culture. 

$1 worth of books given to every new sub- 
scriber for the next six months. Send for Sample 
copies and particulars. 

The D. a. JONES Co., (Ld.) 

Beeton, Out., Can. 



W^ 



ORIP'S ART DEPARTMENT. 

7E HAVE A COMPLETE ART DEPARTMENT, 
fully equipped with all the latest appliances, in- 
cluding the Electric Light, for the rapid and perfect repro- 
duction of Cuts of Bnildings, Portraits, Machin- 
ery, etc, 8^ By our new process ive can give 
perfect satisfaction and at a price much less than 
for wood engraving. 

a^ Estimates Promptly Furnished. Address 
ORIP PRIi\Tl\ti AiM> FrBLl,Sni>0 CO., 

36-28 Fi'oiit Sr. West. Toronto, Ont. 



W. Bell & Co., 

ORGANS, 

GUELPH, ONT. 



Every Farmer His Own Miller. 

Hallailau stamJaifl Wind mills. 



?mM Wind Mills for 

Pumping Water for Stock. 

Mansions. 

Villa Residences. 

Public Institutions. 

Hotels. 

Colleges. 

Gardens. 

Greenhouses. 

Town & Village Water- 
Works. 

Pumping for Railway Sta- 
tions. 

Fire Protection. 

Irrigation. 

Draining Lowlands. 

Tanneries. 

Sewage. 

Mines. 

Quarries, etc., etc. 




Gearefl Wiiiii Mills for 

Grinding Grain. 

Cutting Hay or Stalks. 

Sawing Wood. 

Running Grindstones. 

Pulping Roots. 

Threshing. 

Elevating Grain, etc., etc. 

These Celebrated Wind Mills 
are Perfectly Controllable in 
all Gales, and Uniform In 
Speed, and are Manufactured 
in a Number of Different Sizes 
from One-half to Forty Horse 
Power, 



Illustrated Catalogue with 
References sent free on Appli- 
cation. 



0]XTARI© PUMP CO., (liimited), TOROINTO, OAT., CANADA. 



MILK DIAGRAM. 
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(26.7) 
Caserne. 



Sugar 36 7 



Ash 5.6. 



Loss 1.4, 



Butter-/ 
Milk, \ 
163. 



Loss 3.2. /■ 



Whey, . 
714.5. 



Fat, 29.2. 
gll .Water, 6.3. 
Si O.S.&A.l.l 



Fat, 1.3. 



(13.4) 
C.S.&Aj 



Caseine, 3.6 
Sugar, 82.5. 
Ash, 4.3. 



Caseine flji] Sugar ^ Ash ^ 

MILK— Its Products— Constituent Parts— Specific Gravities, 
JThe constituent parts are heavier from top to bottom or left to right— "fat" being hghtest and **Ash" the heaviest.) 



ne, 



Al)} 'EK riSER.S • Al PEXDIX. 




MECIIAIVICAL, AIDS IN BIJ rxEIt-MAKINO. 

THE ItKST ICIiTTKK-nAKEItS today place most stress on the KQI'II'MBKT OF TIIK UAIltV 

The advanced dairyman would rather lose" his best cow than do without a good thermometer or a good 
churn. With mechanical aids less skill is necessary, yet the highest skill does not despise such hclo. 
The importance of this truth, however, is only besinning to be appreciated cither by farmers who use, or 'oy 
(he dealers who should supply dairy requisites. Considering its extent, almost no other industry has been 
80 backward in its demands, and so poorly served by inventors and manufacturers, as has that of buttir- 
making. Thousands of batter-makers have yet no thermometer. Few milkers feel the .absolute need for a 
milking pail which will secure against the impurities of the cow-stable. Cream-separation has been bettc • 
provided for in the creamer and the centrifuge ; but even here dairymen are yet in doubt as to what they rc- 
ijuire and what is best, as they are not in doubt when they want a reaper, a sewing machine or an organ. 
The churn of the future is already here in the shape of a revolving churn without dashers yet how few of 
them have replaced the old-time, milk soaked, sour-smelling, grindstone-working egg-beaters! Butter- 
workers are beginning to be used only when with good churns they are less needed. The right .sort of tub 
or firkin is yet to be seen in the market. The eiiterprize 10 appreciate all this has been sorely lacking. 

Kfl'orts made to meet the lack have been attended with many discouragements. The invention of tne tight 
thing, the solution of the manufacturing problem, and the bringing of them into use, all were problems- Xlie 
latter problem actually involved eflncational work, and even the over-coming of prejudices. Although the 
great field has been barely entered upon, and much remains to be done, not a little has been already accom- 
plished. Educational work has been done, pre.iudices have been removed, and a reputation established aU 
over the Dominion. It remains only to follow up a good beginning. What is now lacking is already avail- 
able, and it will be placed in the market as speedily as possible. Agencies will be CBtablished in new places. 
It is not too much to bespeak the kindly co-operation of all interested— possible agents and prospective buy- 
ers. The limited space here available will be devoted to the principal articles of what will soon form 

A «'onlplo<c .Sfieiiliflc Kqiiipmrnt tor a .flixlerii Hairy. 
Oiii' Perfect Strainer Mlliiinu: I'ail serves both as a stool and strainer 
Milk falls into the outside cup without spattering, the force of the stream being 
spent by the receiving dish, the milk flows gently upon the strainer, and into a 
(Ycser? pail, leaving behind all impurities. The froth on the strainer-cloth catches 
what litt e dirt passes the froth in the upper dish. How unlike the old process, 
\\here all the dirt that falls into a broad-mouthed pail iachnrned into the 7nilk, Dy 
the strong streams, there to t^oak; and, afterwards, in being strained, gathers 
upon )he strainer either to be forced through with the milk, or itself to serve as a 
strainer for the milk to course through ! In such a process the dirt Is cleansed of its 
nasliness. which r/oe.s 7'n^o f/(e ?n?'^-, leaving clean dirt to be thrown aw*ay! The 
time mrist soon come, now that there is no excuse for it, when the dairyman will be 
ashamed to milk in such a way, and to offer the milk as food, or for manufacture 
into food producta. 

PROF. ARNOLD:— "IFAi/e Z//(? JU/7/,: is hainfi drawn it is preserved free from 
filth and odo s. I Bidmire it much as an ingenious, convenient and effective pro- 
toction for the n^\\k"— Rochester, N. Y., ts^J. 

"SCIENTIFIC BUTTER-MAKING:"— "Milking into a closed pail which strains 
the milk while it is being drawn, and slowly, is obviously much better than milk- 
ing into an open pail that allows all the dirt to fall into the milk and there soak 
thoroughly, to be only partially strained out by hurried, forceful straining —JSS". 
Our Best Kno'nii Specialty is the now famous 30th t;ciitiir.v t'lmru, the veritable Cliurii of the 
Fntare ! It has been slow in appearing, but it has come at last. Dairymen who had given up lookinr/ for a 
satisfactor"' churn have found it at last in the Farmers' Improved Kotiiry 4'liiirii, vrith its unique «!eii- 

. lis chief points are : 

In Its Construction. PiMPLK— Understood at sight. Good 
Qtjality — BestMat-rial, first-class woikmanship, 0tjbable 
— Will last a life-time. Ci Mi'i.ETE— All modern improve- 
ments. Pebfeot* D— Has been called the "Churn of the Fu- 
ture " Pcikntific Ba ed on recognized principles. Rotary 

— The most perfect motion. Without Dashkbs— No objec- 
tionable floats of any kind A 1 a 'i ube— First and only one in 
the market. Impkoved Covkr— Light, tight and easy to re- 
move. Outside Strainer— Unique, worth a common chum 
itself. Finished— Neat and pleasing appearance. 

In Working. STRAINER ATTACHMENT— For removal of 
butter-milk and washing of butter in cold water. Easy 
Worked — Children are working it. No Stopping— Constant 
escape of gas. r>o Gathering— Butter washed mechanically, 
jNo Friction- Ac'ion by concussion. Witrout Power— 
Large quantities easily churned by hand. jIasy Washed— 
W ashes itself with hot water. 

In its Production. Quantity- Not the slightest waste. 
QUALITF- All points of excellence, aerates the cream. 
Grain— Unbroken and texture firm. Unadulterated- 
< aseine entirely removed. Pebbled- W^asbed in granular 
form. Color and Flavor— Neither of these lost by manipu- 
lation. COERECTIVE— Previous defects (old cream, etc.) largely 
corrected. Also after-faults : less working required, overwork- 
ing therefore avoided. 

General Merits, Cheap— Best value in market. Gives 
PATisFAcrioN— A favorite wherever used. Educational 

— Its use will teach scientific bnttermaking. 'Iested— By 
best butter-m> kera and endorsed. By public exhlbitiona all 
over the Dominion, Hy competition with other churns. 

"Am satisfied with it, "-"Gives satisfaction in every 
I respect."- "Would not give it up for 25 dollars."— "Would 
I advise all farmcs engaged in butter-making to procure one 
immediately."— Sas^er/j. Toirtiships Farmers.} 

The 2 ith Century Churn is manufactured specially for 
the Dominion Dairy House, by the well-known K. B Eddy Manufacturing Co, of Hull. 
Dominion Medals and Diplomas : Halifax 1881, Kingston 1882, St. .lohn, N.B., 1833. 

^R. .1. l..\TIJIKU. Montreal. K. B. KDItY M'F'tJ «'«». (l.'fd.). Montreal. 

General J <iK.4.j\t;E Wll. SI'l*. CO.. Toronto, TUBS.* I'KKSSE, Winnipeg, Man. 

Agents. 1 LAFRANCOIS .V THIK0I:T(»T, Quebc. K. K. KKAt:K. Charlottetown PB.L 

( JOHN' t'KAWrt>R», Ottawa. TIPPET, BIJCUITT A t'O , St. John, N B. 

Before b iving l>airv Supplies 

Write for Circulir and Prices to DOMINION DAIRY HOUSE, OTTAWA, OlMT. 



Iritngal A ciitilator and Wraimlar Strainer 
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St. Anne's Herd— Established 1871. 
Sixty Pure St. Lambert Jerseys. 

PURE \ICTOR HUGO'S. 

T/ie Largest Collection in the World. 
■lOIHE OF 

"Lady Fawn of St. Anne's,'" 10920 (16 lbs. 
12i oz. butter)^50 p. c. Victor Hugo. 

" Hebe of St. Lambert," 5117—50 p.c. V.H. 

" Pet of St. Lambert," 5123—50 p. c. V.H. 

" Queen of St. Anne's," 25713—50 p. c. V.H. 

" Jolie of St. Lambert," 5126-25 p. c. V.H. 
15 lbs. 131 oz. butter (Champion Cow of 
Canada : MUk, Butter and Cheese, To- 
ronto, 1885). 



SERVICE BULLS. 



LorneSS^f a dtmhle grandson 

of Victor Hugo, 
tiehe of 'St.- LrimbeH 5117, « 

daughter of Victor Hugo. 

siclidieu of St. Lambert 16599, 
son of Stoke FogisSrd. 

Jotie tif Si. Lambert, 2nd 
daughter of Stoke Pogis Srd. 



Hebes Victor Hugo, 

16853. 
50 p.c. Victor Hugo. 

Romeo of St. Lam- 
bert, 16600. 
50 p.c. Stoke Pogis Srd. 

Orloff's Stoke Pogis (Orlof SUS, a son of Lord 

11157 } Lisgar. 

iiiJi. ^Cheerful of ft. L. 8Sk8, a 

25 P.O. Sloke Pogi? Srd. (, daugluer of Stoke Pogis Srd. 
37i p.c. Lord Ll«gar. 21) lbs. 8 oz. butter. 

W. A. REB1JBN, 

Ste. Anne de Bellevue, P.Q. 



Ettaliliiihed 1S11. 



CHEESE FACTORY 

Machinery ^a^ Supplies. 

BEST <tlIAI.IT¥- REASONABLE PRICES. 



much 
super- 



Boilero and Engines, best pattern. 

Weigh Cans, "Strong's" Patent, etc. 

Hoisting Cranes, complete, or Fittings only. 
Cheese Vats, of the very latest design. 

Curd Knives.'Horizontal or Perpendicular, 
Cheese Presses, plain and strong. 
Cheese Boops of all kinds. 
Bandages, all Sizes. 
' Scale Boards, 

Salt, etc. 

Macphersom's Patents : Curd Mill, 
improved, lti88. AsH^tors. guaranteed 
tor to any hand or machine system of stirring the 
'Curd in the Whey, while heating. Mllfe Cooler and 
Aerator. Whey Faucet and Strainer, for Cheese 
vats. Cheese Trucks, Rack, for taking Cheese 
out of boxes. 

SOLE AGENT IN CANADA FOR 

VAN HASSELT'S Rennet Extract, Cheese 
Color, Butter Color, Rennet Powder. 

Thermometers, Measuring' G-Iasses, Test Tubes, etc. 
Macpherson & Schell's Cheese Box. Material, made into' 
Boxes or not, as desired. This material is made from, 
selected timber carefully prepared, and has proved itself 
to be superior to any similar material in the market. 

Prices and estimates for Cheese Factory Buildings. 
Price lists and any general information in- the luanu- 
facture of Cheese and the organization' of Cheese Fac- 
toiieff sent on application. 

I>. M. MACPHERSOHr, 

Lancaster^ Ont. 



THE E. B. EDDY M'N'If'GOO., (Limited), 
Hull; Canada 

MA.NUFACTURBRS OF AND DBAl-ERS IN 
Tabs, Pails, Wash Boards, Butter Firkins, Churns, 

"Safety." "Parlor," Telegraph, Telephone. ^ 

Nail and Tobacco Boxes a Kpecialty. . 

Packing Cases and Fancy Boxes in Great Variety 

and at Close Prices. 

llVniJRATED FIBRE WARE. 

Seamless, Tasteless, Indestructible 

Mii-K Pans, Pails, Tubs, Keelebs, Etc. 

C3-EOK.C3-E "W. E.EE3D, 

783 and 785 Oralg St., Montreal, 
SLATE. METAL AND GRAVEL BOOEEB, 

SPECIALTIES IN 

Composition Roofings, Resin-Cement Roof- 
ing, Trinidad Asphalt Roofing-, Roofing 
Materials, &c. ; Galvanized Iron Cornices, 
Skylights and 'Ventilators ; 

K,KirR.IGrKRA.TORS, 

Marbleized Slate kantlea, Grates, Ventilators, &o., Ac. 



Science In the Dalry~Practlc:il Character 
thcreot. "' The demand U pressing for better 
facilities for acquiring scientific, as well as practical 
instruction, in what concerns the dairy." 

"A first effort in dairy education may well b» 
directed toward making a wider use of the best 
practices already known. Tois would at onre 
relieve the country of the vast qnantitles of low- 
grade goods sent out at a loss to the producers, and 
to the consumers. This would be a great advance 
indeed." — National Live Stock Jowmal, 



ABSOlUTELiY PURE MII.K 

SECURED BY 

Our NE^W MILK PAH, to protect inilk from stable- 
impurities, and Our SEALED SULK BOTTLES, for 

profitable milk delivery. . 

— Onr New MUk Pall Keeps Out 

hair,, dust, dirt, dandrulT, dried 

excreinent. and thevariety-of sub- 

s'tftnces that sift into the open pail 

during the . ordinary process of 

Jmilking. This is especially true 

■in the early ^S^.ring months, while 

Ithe Cflw is ca'^ting her 'old coat, 

I and-is 'more or less besmeared by 

I continued stabling No odor oC 

I the stable comes in coiit^ict with 

1 the milk. 

It maken provision against 
Odor of Stable, Spattering 
Teats, Vlclons Cows, Save* 
Tender Teats, and Protects 
Clothing. 

Owners of a single cow should buy, and avoid taste of 
stable in milk. The milk, cream and coffee will mxsh tell 
its own. story. f - - ' 

Our Milk Bottles for the deliyery of milk are manu- 
factured by us and furnished to pne milk 
dealer only, in a town, in, connection witli 
our MUk Protectai: 

. The only plan known that secures to the 
consumer absolutely pure milk in such a 
manner that it can be kept sweet for several 
I days, furnish a good coat of- cream and be. 
J handy to use. 
■bniLDEEN'S MILK.-The same cow's 
milk cau always be secured for children's 
milk. 

Our Milk Delivery Systrui is al- 
ready in use in hundreds of towns in Canada 
and United States. Write for Ciboulars, 
9 containing testimonials, terms etc., etc. 





A. A. Barntiart, Ottawa. 
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ADVERTISERS' 



RULES FOR CHKESE-MAKERS. 
Care of JHlIk at Farm. Educate and induce 
patrons to produoe milk of best quality.— Inspect 
carefully the milk cans weekly, especially seams 
inside tne covers ; offensive matter appearing yel- 
low when wet with milk endangers flavor and 
keeping quality of cheese.— Insist on careful strain- 
ing immediately after milking.— Urge every patron 
to constant care In the airing of milk.— Visit 
promptly the farm, pasture, stable, mllking-yard, 
milk-house and milk-stand of patron whose milk 
continues to come tainted, to find the rause (per- 
haps trivial) sure to exist. — Require patrons who 
return whey in milk cans to empty them imme- 
diately on arrival, and not to feed whey near milk- 
stand or other where milk is kept. »" 
Care of Jlllk at Factory. Examine dalljr opening 
of weighing can, inside and outside, also inside of 
milk-conductor, for traces of yellow matter referred 
to.— Entertain creepy dislike for use of strainer, 
cloth, dish or implement which feels greasy, or 
having corners stored with out-of-place matter. 
—Life pans of milk vats out of place for thorough 
cleansing of water-pans fortnight'y. 

Hcatlug IHlIk. Setting temperatures 84° or 86" 
when milk is in good condition ; set overripe or 
acidy milk higher, according to degree of ripeness, 
up to 96°.— Let milk he well matured, by applica- 
tion or retention of boat, before adding rennet,— If 
milk when received be in too sweet a condit'on, 
heat at once to 94°, frequently stirring ; allow it to 
cool down to 88° gradually, in 2 or 4 houi^, accord- 
ing to degree of sweetness,- Never add sour whey 
to hasten maturing. Old milk, well ripened and 
nearly sour to taste, may be added, but never 
loppered milk. 

Coloring. Dilute annatto extract in at least one 
gallon water for each vat, and stir in thoroughly. 

Rennet. Use pure rennet extract as powder, of 
known strength : regulate quantity aocjrding to 
condition of milk.— Dilute rennet to extent of at 
least one gallon liquid for each vat ; mix thoroughly 
by vigorous stirring, otherwise coagulation will be 
imperfect. 

The First Disceknible Action of Rennet is 
coagulation of milk into curd.- More rennet re- 
quired for fresh-calved cows than later in season. — 
The more rennet used, the more moisture retained 
in the cheese (under similar conditions of working); 
the more moisture contained in cheese the more 
quickly will it cure (under equal conditions of 
atmosphere).— For spring cheese use enough rennet 
to thicken for cutting in 15 or 20 minutes at 86° ; for 
summer and fall, allow 45 minutes for same procets 
(with milk in good condition). 

The Second Action op Rennet isto efTect sep- 
aration of moisture from curd particles.— Raising 
temperature up to 90° provides incfeasinely favor- 
able conditions for rennet action ->-F,©r over-ripe or 
aeidy m'lk increase the quantity of 'rennet, t'o cause 
separatloa of moisture from curd-'ftermed^' cook- 
ing ") before lactic acid is present ; judging by taste, 
smell, or hot iron test. Also set at h'ieher tempet- 
attire as above stated under "heating."— This 
guards against "mushy "curds, and " leakers." 

Cutting. Except in case of quick curd, allow 
curd to become fairly firm before cutting ; more 
moisture -thereby retained in cheese and better 
yield obtained.— Use horizontal knife first, length- 
wise ; then the perpendicular knife, crosswise, 
after whey has separated to half cover the curd.— 
-Three cuttings should suffice, except for quick 
curd, which should be cut unusually fine.- Move 
knives fast enough to prevent disturbance of cuid 
by pushing.— After coagulation is perfect, cut 
liner in fall than in summer. 

Stirring. Begin gentle and slow stirring right 
after cutting is done.— Use hands to free sides and 
bottom of pan from curd adherini;. 

Heating Cnrd. Delay application of heat for 
fifteen minutes after stirring begins, and raise 
temperature gradually to 98° at rate not faster than 
one degree every 4 'or 5 minutes (both rules to be 
disregarded in case of quick curd). Apply beat 
through medium of hot water to avoid scorching. 
—Continue stirring till curd is properly " firmed," 
or '■ dried." -Take pains to make curd particles so 
dry, before development of acid is perceptible, that 
after being pressed in the hand and released they 
fall apart whenslightly disturbed.— Maintain tem- 
perature at 98° till whey is drawn ofl". 

Drawing oft" Whey. Remove whey when hot 
iron test shows fine hairs from i to J in. long.— If 
hot iron test eho ws acid before curd is "firm ed," dra w 
whey and continue stirring until that firm con- 



dition is reached.— In either case, keep temperature 
of dry curd above 92°.— Too much moisture in curd, 
while acid is developing, is cause of tenderness of 
body, and pastiness in cheese.— AHowing tempera- 
ture to fall below 94° retards development of acid, 
and retention of excess of moisture during develop- 
ment, which leaves cheese with weak or pasty or 
tallowy body (according to degree of acid develop- 
ment).— A simple, easy means of keeping cuid 
warm without scorching is a rack placed in vat^ 
Hand-stir curd, just after drawing whey, till the 
free moisture has drained ott. 

Care of Cnrd. After curd ii dry or firm enough, 
not before, allow it to mat into one mass.— Allow 
no whey at this stage to gather in pools on curd. 
Turn f lequently and pack closeiy, till layers of curd 
are four or five deep ; this prevents outside of mat- 
ted pieces from chilling, or coloring more deeply 
than rest of curd. 

Cnttlng and Salting. Test the right condition 
of curd by the senses by touch smell, taste and 
sight. The curd should feel mello>v, velvety and 
greasy ; smell like new made butter from sour 
cream ; taste aromatic rather than sour ; and show 
a texture passing from the flaky or leafy into the 
stringy and fibrous.- When curd is gasey or very 
porous, arrest the souring by cutting and salting.- 
If curd be too soft or moist, cut or grind at a 
rather earlier stage, and hand-stir it some time 
before adding salt. 

Salting. For April and early May cheese, I| 
pounds pure salt per 1,00j lbs. milk is a maximum 
quantity. — For summer use on fairly dried curds, 
2 to 2|lb3. salt ; and during October and November, 
from 3 to 3i lbs. salt per 1,000 lbs. milk.— Increase 
quantity of salt where extra rennet hao been used, 
or for sloppy curd.— One action of salt is to dry the 
curd and cheese, and thus retard the curing. — The 
curd pieces on first application of salt heopme 
harsh and gritty on their surfaces, changing in 15 
or 20 minutes to mellowness; and the aalt causes 
the whey to separate. 

Pressing. Pres"*ure in the hoops should be con ■ 
tinnous, light at first, gradually increasing. The 
following should be loose-fitting, and canvas rings 
used.— When turning cheese for bandagirg, before 
rinds are luUy formed, use only pure warm water, 
greasy water percolates into body of cheese, leaving 
nasty flavors— Curd sinks should have racks bev- 
elled to an edge from both side».— Turn all cheese 
in hoops in morning to give finish to shape and / 
body. - Leave press cloths bn for fortnight, or till 
within few days of shipment.— Remove no cheese 
to curing room till shape is true and edges well 
made. 

In Curing Room. Curing ps effected by fer- 
mentation, while heat (up to 70°) makes a favorable 
condition, and cold (under 60°) an unfavorable 
condition.— Temperature for curing spring cheese, 
70° to 75° ; for summer and fall, 65° to 70°. main- 
tained continuously. Surround curing-room stove 
(it stove-heated) with tin jacket, at 8 inche- distance 
from stove all around ; the jacket standing 8 inches 
above the floor, and extending about 12 inches 
above the sto^^e. This will establish a unifotm 
temperature by a continuous movement along 
the upper part of room, and circulation of colder 
air near floor. — Turn cheese on shelves once daily 
tOl at least three weeks old. — When press cloths 
are stripped oS.. use warm (not hot), pure, sweet- 
flavored grease on the rinds.— The curing-room 
floor should be frequently swept, the shelves thor- 
oughly cleaned after each shipment, and the air 
kept pure by suitable vent i'ation. 

Boxing and Shipping. Grease summer cheese 
just before boxing, and apply scale boards while 
grease is still soft. Mark weight of each cheese, in 
neat figures, on hollow side of box.— Let there be 
scale boards on each end of the cheese in tKe box. 
—Let edge of box be leve' with cheese, and cover 
fit c'ose.— Allow cheese to be cartel away only in 
clean vehicles. 

SleauUncss. Keep everything in and about 
factory Scrupulously Clean.— Clean curd cutter 
or grinder thoroughly each day. to avoid wretch- 
edly bad flavors in cheese.— Thoroughly scrub 
racks on both sides dai y, and turn out for airing 
over night. -Occasionally soak sink-cloth over 
night in strong sil-soia solution. When it shows 
clogging by yellow matter, 6m™, it at once. — Rinse 
hoops and press-tables with hot water dally, and 
scrub on both sides twice a week. -See that fines 
of steam boiler are cleaned out every weeTs..— Finish 
all of every day's work in the very best way you 
can.— (Professor Robertson's, abridged.) 
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National M'f g. Co. 160 Sparks St., Ottawa. 



TENTS, FLAGS, AWNINGS, CAM!' FURNITURE, WINDOW SHADES. 

ETC., lETC. 
31 Gold and SilTer Medals 

155 FIRST PR] 

To Lumberers, Contractors, Surveying Parties : Special inducements. Lawn and Camping 
Tents : Something nice. Send Stamp for our New Illustrated Catalogue. 



'l^T:T^ I At Exfflitions In llirem parts of tie Worll. 




Beef 



and 



Oil-Tanned 



Moccasins. 



Wholesale and Retail Dealers in 

Iieather, Saddlery- Hardivare, Robes and Whips, 

Also Manufacturers of 

s.A.nDXDXiES, n^i^iaisrEss, i3:oK,s:E-BXj.A.3srK:ETS^ 

NOS. .S8,'90, 92, 94 UHtEAl!. I.", 1« »:! MUS4;KOVI<: iuul IX« SPARKS STS., 
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DIPLOMA AND MEDAL LIST. 
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THE GRAND 

Colonial and Indian Exhibition, 

LONDON, ENG., 188Q. 

Among the Exhibitors who received the beautiful 
Commemorative Diploma and a Medal 
are the following :— 
ONTARIO. 
Ontario Pump Co., Toronto. 

1""^: Halladay Standing Pmnping Windmill, 
with Pumps attached in working order ; Feed 
Grmders, various sizes (see adyt p. 131), 

F, C. Ireland & Son, Toronto. 

DesMcated Wheat, Barley, Peas, Rolled Oats and 

Wheat ; Snowflake Barley: Prepared Pea Flour ; 

Prepared Groats and Whole Wheat Meal ; Pearl 

Barley and i-earl Wheat; "Baravena" Milk 

Food (see advt. p. 116). 

Christie, Brown & Co., Toronto. 

Christie, Brown & Co s Biscuits (see adyt. p. 114, 
116'. 

Peter R. Lamb & Co., Toronto. 

Fertflizerii. Glue, Blaot in g, Flint Paper (see 
aavt. p, 119.) 

Automatic Refrigerator Co., Ottawa. 

Automatic Ketrigerator (see advt. p. 120, 122). 




Dominion Dairy House, Ottawa. 

Chums; Batter- Wprkers : Strainer Milking- 
Pails, (see advt. p. 106,136). 

National Mfg. Co., Ottawa, Ont. 

Tents, Chair^ Folding Csmp-Befls, Marquees, 
dammock-Chairs (see advt. p. 141). 

Gurneys & Ware, Hamilton. 

Weighing Machines (see advt. p. 122). 
Hamilton Industrial Wks Co . , Hamilton. 
Clothes Wringers, Mangles, Washing Machines, ' 
Churns. Carpet Sweepers (see advt. p 106), 

Canada Business College, Hamilton. 

In Ontirio Provincial Exhibit— Business Penman- 
ship, Off-hand Flourishing (see advt. p. 126), 

Hamilton Ladies' College, Hamilton. 

In Ontario Provincial liixhihit— Photograph ol 

Building. Oil Paintings, Pupils' work (see 

advt. p. 126). 

W. Bell & Co , Guelph. 

Organs in Choice Woods— The "Bell "Organ (see 
advt, p. 134). 

Manson Campbell, Chatham. 

Fanning Mills (see advt. p. 111). 

Geo. Gilles, Ganahoque. 

Steel Harrow ; Steel Field Cultivator ; also, 
(Carriage Forgings (see advt, p. 139). 

Edwin D. Tilson, Tilsonburg. 

Clay, Bricks. 



QUEBEC. 

H. R. Ives & Co., Montreal 

Card of Baj-b Wire Fencing, Egg Beaters, Stoves, 

Tools, Mrs. Pott's Patent Smoothing Irons (see 

advt. p. 122, 123). 

McClary Mfg. Co . Montreal. 

Stoves, Tin. Copper and Sheet-Iron Goods. 

Stamped, Plecsd and Japanned Tin-ware (see 

advt. p 109). 

A. Ramsay & Co., Montreal. 

A New Paint. Poasesaes fowr times the covering 
pmoer, or body, of pure white lead. Non-poison- 
ous, and noc atfeoted by impure iitmbsphere (see 
advt. p. 128), 

New Rockland Slate Co>, Montreal. 

Eooflnsr S'ates, Slate Slab work-, Plate.Tub, .Black- 
boards for Schoo 8 (see advt. p. 122), 

G. W. Reed&Co., Montreal. 

Refrigerators, (see advt, p. 137). 
H. A.. Nelson & Sons, * Montreal. 

Corn Brooms and Whisks (see advt. p. 107.) 

Geo. Bishop Eng. & Ptg. Co. (Ltd.) Montreal. 
Engraving;, Lith'oeraphy. Printine, PhotorEngrav- 
ing, Colur Stamp ng, Eleotintyping, eic. 

H. Shorey & Co., Montreal. 

Ready-made Clothing (see advt. p. 109). 
Colin McArthur & Co., . Montreal. 

Wall Papers, Borders, etc. 




J. C. Wilson & Co., Montreal. 

i:'aper.|consisiingof Manilla of various kinds. Also 
Paper Bags and Envelopes (see advt. p. 132.) 

Alex. McArthur & Co., Montreal. 

Tarred Felt, Carpet Felt, Building Paper, Sheet- 
ing Felt, etc. 

Williams Mfg. Co.,' Montreal. 

Sewing JUachines (see advt. p. 109). 

S. H. & A. S. EWing, Montreal. 

Vienna Baking Powder ; also White,' Blac£ and 
Red Pepper (see advt. p. 116). 

Kirkpatrick & Cookson, Montreal. 

Cheese (see advt. p. 119). 
W. Strachan & Co., Montreal. 

Petroleum, Lubricating and Lard Oils. 
E.;B. Eddy Mfg. Co., , Hull. 

Woodenware (see advt p. 1ST, 140.) 
C. B. Wright, Hull. 

Limestone, Lime, Hyd. Cement, (see advt. p. 110.) 
Whitehead & Turner, Quebec. 

Brooms, Brushes and Woodenware (see advt. p, 133). 
George Gale & Sons, »*— r ipt Waterville. 
Patent 'Dominion" Wire Mattresses, Oombina 
v*?" Bedsteads; Patent Bread, Meat and Teget- 
124) """^^^ '^®^ '"l^*- Spring Mattress, p. 108, i09, 

Brown Bros., Danville. 

JS arm Wagon, "Democrat" Wagon (see advt. p. 123). 
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The Reader will find in the Appendix to which the following is an Index, a very 
complete and convenient Directory that will be useful for reference, and will add materiaf 
yalue to this Manual. As to the character for reliability of the firms who have found a place 
in this exclusive medium, it is enough to say that in receiving advertisements for these pages 
the author has been most careful to adhere strictly to the policy outlined in the Introduction 
to Appendix (Page 104). 



Auto. Refrigerators, 120, 122 
AyrBhires 103, lis 

**Bac"ksti'om" Separators, 105 

Barb Fence Wire 123 

Bee Culture 134 

Belting 110 

Biscuits 114, 116 

Bound Copies -'S.D.P.".. 144 

Bran 119 

Brooms and Bruslies 133 

B. & Wain Separators . . 104 

BusinedB Colleges 126 

Butter Bowls, Ladles, etc 107 

Butter Cloth .» 119 

Butter Color, 107,113,121, 137 

Butter Tubs 107 

Camemhert Cheese— How 

to Make It 116 

Cainp Furniture 141 

Dement 110 

Centrif gal Separators 104, 106 

Cheese Bandages 121 

Cheese Color, Hansen's.. 121 

do Van Hasselt.'s 137 

Cheese Malcers' Rules... 138 

Churns 106, 107 

Colonial Exhibition, 142, 143 
Commission Merchant . . 119 

■'Cook's Friend" 115 

Cows and Cows 112 

Oream Guages, etc 107 

Chatham Patent Wagon.. Ill 

Creamery Supplies 121 

Christie Brown & Go's 
Advice to Farmers, 114, 116 



Dairy Supplies 104, 107 

108. 121, 136, 137 
Designer 134 

Electro Silver Plate 122 

Engines, Boilers, etc.... 107 

Engravers 126 

Ensilage-ImprovedPress 122 
Exports Back Cover 

Fact'ry Supplies, 106, 121, 137 

Fanning Mills Ill 

Farm Implements 111,128, 139 

Farm Journals 125 

Farm Wag ras ..111,123,139 

Fertilizers Act 132 

Fertilizers 119 

Fluid Beef, Johnston's.. 115 

"Globe" Wash Boards.. 124 
Golden Rules . . .Back Cover 
Granular Butter - - Note 103 

Grasses, etc 119 

Grocers— Wholesale 133 

Hansen's Butter Color . . 121 

Harrows 12S, 139 

Herefords 113 

Holsteins 103 

Horses 103 

Hygienic Foods 116 

Indurated Fibre Ware .. 137 
Ins., Life and Fire.. .129, 130 
Introduction to Ad. Ap . . 103 



113, 137 

Knitting Machines 124 



Lactometers 107 

Ladies' College 126 

Land Grants -Free 131 

Lardine 110 

Leather Goods 141 

Lime 110 

Linseed Cake 119 

Live Stock Journal . . 125 

Machine Oil 110 

Mangles 124 

Mattresses 108, 109,. 124 

Milk Diagram 135 

Mowers 123 

Oil Meal and Cake 119 

Oleomargarine, etc 132 

Organs 134 

Oversaltiug Butter 107 

Paints and Glass . . : 123 

Paper Bags, etc 132 

Periodicals 126 

Petroleum, Rehued 133 

Pianos 127, 128 

Plaster 119 

Polled angusj 113 

Prep'd Wheat, Oats, etc . . 116 
Preparing for Market . , 106 
Printing and Publ'g., 132, 134 
Provision Dealer 133 

Ready-made Clothing. . . 109 

Refrigerators 120, 122 

Rennet Extract 121, 137 

Rennet Tablets ^ i21 

Rock Salt 1 19 

Roofing 137 



Safos, Fire Proof 122 

Salt 116, 117, 118 

Higgin's "Eureka" .. 117 
Ashton's Factory Filled 118 

Sawing Machines 123 

Science in the Daily, 110, 137 
Scientific Bed-Mak'g, 108, 124 
Seeder and Harrow .... Ill 
Seeds, Farm and Garden, 119 

Sewing 'Machines 109 

Sheep 103 

Slate Shelving, etc 122 

Slate Vessels.^ 122 

Sleds and Carts 123, 139 

Spool Cotton 109, 124 

Spring Mattress, 108, 109, 124 

Stable Furniture 123 

Stoves 109 

Stump and Stone Extr.. 122 

Superphosphate 119 

Thatcher's Butter Color. 118 

Thermometers 107 

Threshing Machines .... 123 

Tiles 110 

Tinware 109, 122 

Turkish Baths 132 

TanHasselt'sBut. Color 137 
"Vienna" Baking Powder 116 

Wagons, Buggies 111,128, 139 
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Washing Machines 106 
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Bound Copies of Scientific Dairy Practice, 

{For Canadians Only.) 

" For enclosed 25 cents please send another copy of 
Scientific Dairy Practice. I would wish to procure a copy 
of your book bound in cloth or leather. Have you any 
such !" {Later from Mr. Isaac Wenger, Ayton, Ont.) 

" Having had the loan of a copy of your book for a few 
days, I wish to purchase a copy, but would prefer a more 
substantial form of binding. Where can it be procured 
and at what price ?" (LeUer from J. T. Fktcher,lWater- 
mUe, N.B.) 

In order to meet the demand which is shown to exist 
by letters similar to above, the writer has taken the risk 
of binding a number of copies of this book. The cost 
of the book itself having been already provided for, the' 
charge for bound copies will be based on the cost only of 
binding. 

The price of binding, tor a single copy, will be 15 cents. 
On reggipt of that amount a copy will be mailed post free 
to anyaddreSB in Canazja. 

The above price for a bound copy is less than the original 
cost of the book in pamphlet form. 

The original price of a bound copy of the book was 
fifty cents. The reduction is due to the fact that the cost 
of the book itself, in pamphlet form, has been already 
provided for in Canada with a view to its free distribution. 

Ordinarily, to have a single volume bound in the style 
in which these books will be issued, it would cost one not 
less than 25 cents for binding alone. The low price now 
offered is made possible only by having a large number of 
copies bound at a time. 

The above offer cannecessarily not be availed of by per- 
sons not liviijg in Canada. For persons outside of Canada 
the price of the book remains the same — namely, at 25 
cents in pamphlet form, and 60 cents in stiff binding. 

W. H. LYNCH. 



Read what is said on Wnslitug IMtIk Vessels on 

page 5, which Professor Robertson writes (in Live Stock 
Jburyml, July, 1883), "might be dcuble-leaded. and a copy 
hung in every dairy." 

Of the Cellar and Mllk-nousc (page ..), the Wbr'- 
West Farmer says that " What Mr. Lynch has to say 
about that alone is worth all the book will cost." 

Science In the Balry— Demanded by Competi- 
tion.— The following extract is merely an illustra- 
tion of the icreat activity in all progressive coun- 
tries in the matter of improving agriculture by 
adoption of scientific methods. What more incen- 
tive do we need than that our rorapetitors have 
already entered npbn an era of Improvement ! 

"It is noticeable throughout Germany that 
scientific and modern methods of cultivating the 
soil are ■ rapidly superseding past usages, and 
that the business of farming is being conducted 
UDon the basis of higher intelligence and business- 
like principles, "-ijejjort of U, S. Consul. 



.4iTTHOK'S tTORI* TO KKAUiiUM. 

The writer desires to thank the many friendly readers 
who have been good enough to speak or write to him witli 
kind and thoughtful purpose ; and he would take this 
opportunity to say that he always will be glad to have his 
readers' opinions, favorable or otherwise, of his little 
manual. He will be especially pleased to receive, as he 
often does, kiudly. c6ramunications from observing 
workers, making, perhaps, a criticism, or, perhaps, some 
suggestion, wliich will help him to a better knowledge of 
things about which there is so much to be learned, and 
ot* which it has seemed to be his mission to be an hiunblc 
teacher. W. H. LYNCH, Danville, Que. 

Read, in Advertisers' Appei^dix, what is said on 
the following sabiects : - Bran—Camembert Cheese— 
Cheeaemakers' Rules —Cows and Cows—OroMular 
Butter— lAnseed Cake— Milk Diagram— Over-salt- 
ina Butter— Plaster— Preparing ^Butter for Mar- 
ket- Science in the Dairy— Water in Granular 
Process, {For pages see lNDEx_above.) 

Read, also, on Back CovfB. A Little Lesson in Sta- 
tistics— Oolden Rules for Profitable Cutivation. 
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OPINIONS PROFESSIONAL AND PR.ICTICAL. 



" An admirable bnoljc." — York Herald. 

"An extremely valuable hook.'"~Alba}iy fN.YJ Argus^ 

" Afperfect model of pitliy writing."— Nor'-West Farmer, 

**A decided success." — B, McNaTme, Farmer, Sand Bay, 
Ont. 

"The best thing we have seen on the^subject."— Sfic'i/ of 
Manitoba Dai/rymen's Assn. , 

" A book of immense value to farmers,^ Every farmer 
should get one." — The Watchman, Lachuie, Que. 

" A complete guide and dh'ectory for the farmer dairy- 
man of Canada." — Daily IVhig^ Kingston, Ont . 

" Unquestionably the 'most ^comprehensive treatise on 
dairying ever published in Canada." — Tlie Carmdian 
Jowrnc^ of Fabrics. 

" No enterprising dairy farmer should be without Mr. 
Lynch's valuable book— it will be invariably useful for 
reference." — Toronto Mail. 

" A very Talnable addition to that class of hterature. 

Forward immediately 300 copies by express."— Dr. 

Ba/rrison, Mvn. of Agriculture, Winnipeg. 

Hon. R. W. Scott.— •• The style of the work is free 
^from technical phrases, and the directions are so clearly 
^expressed that they can be readily understood by all. " 

Prof L. B. Arnold.— "I take great pleasure in ex- 
pressing entire approval of the general character of Mr. 
Lynch's book, the correctness of its teachings, and its 
adaptation to the mission it was designed to filL'" — {Tntro- 
diwtim, to " Scientific Dairy Practice,") 

The Home Farm.— "A new and valuable treatise, 
which, - although prepared for the farmers of Canada, is 
ecLually well adapted to farmers of Maine and New Eng- 
land generally. It ino.st intelligently describes all the 
modern practices. The pamphlet contains as much mat- 
ter as an ordinary 250-page 12nio volume." — {Maine,, U. 5.) 



Prof. J. W Sanborn. — " I shall be very glad indeed 
to receive your writings. I am pleased to say that I value 
very highly your work forwarded to me (" Scientific Butter- 
Making."). — {Missouri Agricultural College. ) 

Prof. W. F. Clarke. — " Deserves to rank side by side 
with Willard and Arnold as a standard work on the dairy. 

After a critical examination of the work, I , pronounce 

it a most v-iluable work, and I should like to see it circu- 
lated throughout the whole Dominion." — {Address before 
Western Dairymen's Assfn,, Feb,, 1887,) 

American Dairyman.— "Thoroughly elementary in 

its character Science is made throughout suboi dinate 

to practice There is a vast dealin the work of Mr. 

Lynch well adapted to use south of the St. Lawrence and 
the Great Lakes, but it is especially adapted to CaTtadmm 
dairying, where, no doubt, it will do much good." 

B. McNamee, Sand Bay.—" The grand feature of your 
book is that it is got up on the principle of giving the 
most information in the fewest words possible, and all the 
minor details- are plain and distinct, which is the ground- 
work of success in dairjing, or in anything else. It Can- 
not fail, if distributed, to work a radical change in dally- 
ing in this country," — {Farmer, o/nd taker of many prizesfffr 
butter.') 

Prof. J. W. Robertson.— " Really instructive and 
useful dairy literature is scarce. There are a number of 
compilations of commonplaces — too often misleading^- 
which pass under the general title of ' works on dau'ying. ' 
My only sincere utterance regarding these would contain 
an expression of great pity for their authors and sympathy 
for their readers. But as a book 'fuU of sonnd in- 
formatlon for progressive dairymen, I have not 
seen the equal of ' Scientific Dairy Practice.' The title is 
a bit too pretentious, unless the author goes and binds in 
the same volume as much and valuable advice for cheese- 
makers as he has already put up in well-chosen words (or 
those who make butter."— (Z)oiry Instructor at Guelph 
AjgricuUiiral College.) 



A LITTLE LEsiiliON IN STATISTKIS 

That may be leai-Ded in five minutes. Recommended to 
every Dair>'man in Canada. 



' DIAGRAM 

of Butter and Cheese Export Tirade of Canada, 
186B and 1886.— A Comparison. 
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InfSeventeeii Years 

OTU- annual exports of cheese have becorae seventeen tvines 
greater, so that' now they an.ount to seveuty-eigbt 
jniUion ponnds ; while our Ibntter exports ha?e 
fallen off otie-half, or have dwindled from ten million 
pounds to only five! In '1869 we exported -twice the 
quantity of butter that we did cheese ; yet in 1986 we 
exported only as much butter as we did cheese in 1869 ! 
In 1869 our butter exports were 70% of the "whole , 
dairy commerce; in 1886 it" was only five per cent! In 
1869 we had a very fine prospect of an export trade in 
"butten, and lii^tl6,promise of one incheese. To-day, after 
seventeen yeai^s of ^aiid natioskal progress, our' 
cheetje exports h&^e assumed magnificent proportions and 
an importance second to no other branch of our outward 
commerce, while the best that can be said of our hutter 
trade is ,that it has &Jlen into couspicnons ihsignifl- 
cauce ! Failure and success exhibited in one branch . 
of agricultural industry— wherein lay both? Mainly in 
quality— bad and good ? Where lies promise of something 
better? In 

TniproTenioiit of fftnnlity ! ^ ' 



PUBLIC OPIKIO?r 

= On the Advantages and Need for. a =■ ■ 

Wide Circulatiom of ' SciErTIFIC DaIRY PPACTlcr." 



CiOLl»K.\ UtLE8 FOK PKOFITABLK HULTIVA- 
TIOX. 

First— Allow no MJistc of plant-food. Save and 

make the most ot all available jtlant-lood on the farm, 
Allow[no manure, solid or liquid, to be lost. 

Second— Ucnder available as much as possible of 
the plant-food In tlie soil. Thorough tillage, root- 
cultul'e, green-manuring, and a system of rotation of crops 
are the means of drawing to the full upon the vast store- 
house of i)laut-food which most soils contain. 

Third— Itetiirn to the i^irm, from ontHlde 
sonrces, as much as possible of the plant-food that 
has heen removed firom It, by sale of farm pro- 
ducts. It may be done:— 1. Bythepnrchase of feeding 
stiitTs which possess a high ninnnrial valnc. 
This will be doubly profitable ; it will pay '" feeding, it 
will pay in manurial value. 2. By the purchase of copi- 
mercial fertilizers. In buying tiie latter see that they are 
of a kind which will supply the elements whidh'"have 
heen removed tvom the soil toy cropping, and 
are presumably lacking. The artificial fertilizer most 
needed, as a rule, is phosphates. Next comes potash. 
It is not so necessary to purchase nitrogen, since it may be 
produced bv cultivation. 

Fonrth—Cultivate and sell, as far as the available 
market will warrant, such pi'odiicts as will remove 
the least plant-food trom the soil. Butter re- 
moves so little that the "Dominion Council/' an, intelli- 
gent body of farmers who met in Lofidon, Ontario, form- 
ally pronounced that " No farmer cim'exhaust the fdrtmty 
of the 'soil by selling oflFnothifig but 'butter, provided he 
carefully husband tlje means." , 

On the other hand, regarding grain Prof. Arnold states 
in his Introduction to "SCIENTIFIC DAJHY PRAC- 
TICE," that "An acre of wheat, foi; e?^iple, prodiicing 27' 
bushels, exhausts the soil of "the weight of one of those 
bushels in ash (mainly phosphates and jpotash) and nitro- 
gen, that at jiresent prices would cost over seven dollars 
to restore to the soil, and leave the soil in as good a con- 
dition as it might be lelt by butter production." 

Fifth—Cultivate products of a sort to ivhioh the 
soil is economically q^apted. Most soils hold some 
elements in more or less excess, whilst , some soilp, are 
Jacking in certain elements. Let one acqfaijit himself 
, with the character of his soil. Cultivate such products as 
carrj' off a lafge proportion of the elements which are 
in the soil in excess,^ and avoid cultivating products 
which are rich in plant-lood elements that are not abun- 
dant in the soil. , , 

Tfi% farmer may learn the character of his soil by noting 
what products it most' readily grows, and leaming(from 
accessible tables) what elenienls are in largest proportibn 
in tl^ose products. Or, he may learn by experiment with 
artificial fertilizers— noting the effect of different fertilizers^' 
on the[growthfof different plants. '■ 

Sixth— Charge against all ^products sold off 
the tarm, their mannrfal valne, or the plant-food 
which they contain, and CKEDIT. THIS TO THE 
StflLj not to seed, labor or chance. '(An acre of wheat 
exhdusts soil to amount of seven dollars. — Arnold ; Intro- 
duction to SD.P ) 



. Les ,Progres ,de I'Est — "An eminently useful and 
nationalwoTk.^'—iSTierbrooke, Que., BrdJ^ec, 1887.) . 

Free Press. -^"Should be in the hands of eveiy farmer, 
dairyman and breedeV in the country."— 0«awa, Nov, 26, 
1886.) ■' . 

Canadian Trade Review.— This book sAoM/(?6e m «7ie 
, liands of everyone interested in. butter, and to whom does 
this remark fall to apply 7~fMontreal, Dec. 10th, 1887 J 

Albany Argus. — "This is an extremely valuable pam- 
phlet, and it will have the large circulaUon it deserves, 
being assisted by the Dominion Government."— {Albanv, 
N. F.) 

Dafly Examiner. — "We think it would be well if a 
large number of nppies were obtained for free distribution 
among owr fa/nners." — fCharlottetown, P.E.I,, April SOth, 
1887J 

Toronto Globe. — "The fanner or dairyman cannot 
fail to profit very materially by carefully studying Mr. 
Lynch's book, and it is to be hoped, that it will be 
fmdely circulated." 

The Monetary Times.— " The.Governments of Canada 
and Ontario have taken a commendable step in assisting 
so plain and practical a work, and we trust' to see good 
results follow it."~-r{Tor(mto, Uth Mo/rch, 1887,) 

Truth,— "Ten pages on Granular Butter (22-32) are 
literally worth thd/r weight vn, gold, and once made'familiar 
to farmers and their families, would result in a l(vrge 
addition to the wealth of the country "—(Torofito, 1886,) 



FAIHILY BVTTBR-HAKING. 

The following is an enquiry from by G. A.K." (Marys- 
ville, N.B.), made of the Montreal W^ efc Witness, and 
answer made b/the Agricultural Editor : 

Question — Will you please give me through the Weekly- 
Witness the best method and exact process Jihat would be 
, to gbod use in making butter for a small family where one 
has but one Jersey cow;— take the milk from the time it 
is brought from the stable until the butter Is ready fflr the- 
table. 

Answer.— It would be quite impossible within the 
limits of. this department to answer the enquiries in a 
, satisfactory' nianner. Nothing short of a treatise on the 
care of milk and the best mode of churning, would meet 
the case. Bappily there is such a treatise, which can be 
had for the small sum of twenty-five cents, and surely no 
owner of aJerseycow would grudge this trifiing outlay for 
a publicatiorf which will give all needed information for 
m^ng the most of so choice a dairy animal. " Scientific 
DairyParming," by W. H. Lynch, is the best manual on 
butter-making exl^t, and by the liberal action of the 
Dominion Government in aiding the publication of 100,000 
copies, it has been put within the reach of every Canadian 
farmer wlio has any right to own a cow. For sujely any 
man who, hdving a, cow, will not spend twentyrfive cents ; 
in leai'uing how to take the hqst care of her, and to make 
the most of her, is unfit to ow^ such an animal. Send 
twenty-five cents to W. H. Lynch, Danville, Que., for a 
book of 100 pages, which contains more dairy wisdom than 
can be got anywhere else for less than $5.00. I am proud 
that there ^ is such a book ot Canadian authorship, and 
glad of any opportunity to commend it to farmers and 
dairymen. 

(As a result of Government purchase, the books are now 
for free distribution among Canadian Farmers. — W. H. L.) 



